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INTRODUCTION. 


The Montaty WeatTHeR Review for December, 1898, is 
based on about 2,762 reports from stations occupied by regu- 
lar and voluntary observers, classified as followss 162 from 
Weather Bureau stations; numerous special river stations ; 32 
from post surgeons, received through the Surgeon General, 
United States Army ; 2,385 from voluntary observers; 96 re- 
ceived through the Southern Pacific Railway Company; 29 
from Life-Saving stations, received through the Superintend- 
ent United States Life-Saving Service ; 31 from Canadian sta- 
tions; 10 from Mexican stations; 7 from Jamaica, W. I. 
International simultaneous observations are received from 
a few stations and used, together with trustworthy news- 
paper extracts and special reports. 
pecial acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 


of the Dominion of Canada; Mr. Curtis J. Lyons, Meteor- 


ologist to the Hawaiian Government Survey, Honolulu; Dr. 
Mariano Barcena, Director of the Central Meteorological and 
Magnetic Observatory of Mexico; Mr. Maxwell Hall, Gov- 
ernment Meteorologist, Kingston, Jamaica; Capt. S. I. Kim- 


ball, Superintendent of the United States Life-Saving Serv- 
ice; and Commander J. E. Craig, Hydrographer, United 
States Navy. 

The Review is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. 

Attention is called to the fact that the clocks and self- 
registers at regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five hours behind Greenwich time; as far as prac- 
ticable, only this standard of time is used in the text of the 


REVIEW, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to generally conform to the modern 
international system of standard meridians, one hour apart, 
beginning with Greenwich. Records of miscellaneous phe- 
nomena that are reported occasionally in other standards of 
time by voluntary observers or newspaper correspondents are 
sometimes corrected to agree with the eastern standard ; other- 


wise, the local meridian is mentioned. 


FORECASTS AND WARNINGS. 
By Prof. E. B. Garniort, in charge of Forecast Division. 


But one storm of marked strength visited the Great Lakes 
and the Atlantic seaboard in December, 1898. This storm 
appeared over the west part of the Gulf of Mexico on the 
2d and moved thence to the St. Lawrence Valley by the 5th, 
with wind velocities of 30 to 40 miles an hour along the 


‘features were not, however, developed during the 3d, but as 
an increase in intensity almost invariably attends the north- 
ward advance of storms of this class, close watch was kept 
upon its movements by means of special reports, and storm 
signals, based upon noon reports, were ordered on the Atlantic 


middle and west coasts of the Gulf of Mexico on the 8d,and coast from Hatteras to Eastport. In the evening storm sig- 
velocities of 40 to 60 miles an hour over the lower Lakes and | nals were ordered for the lower Lakes and the south Atlantic 
along the middle Atlantic coast on the 4th. The highest coast. 
wind velocity on record at the Weather Bureau office at New The morning of the 4th, when the storm was central over 
York city, 76 miles an hour from the east, was registered dur- Kentucky, hurricane signals were ordered along the Atlantic 
ing the night of the 4th. During the 5th hard westerly gales coast from Cape May to Eastport by the following message: 
continued along the middle Atlantic and New England coasts.| Hoist hurricane signals at once. Northeast hurricane winds with 
Throughout its course the storm was attended by heavy pre- heavy snow in New York and New England. 
cipitation, and in the lower Lake region and parts of New Hurricane signals were also ordered at all ports on Lakes 
York and New England heavy snow, drifted by high winds, Ontario and Erie, and at Detroit, Mich., with the informa- 
seriously interfered with traffic and telegraphic communica- tion that heavy rain would turn to snow, and observers and 
tion. displaymen were directed to hold all shipping in port. 
Action in distributing warnings in advance of the disturb-| These extreme warnings called for the greatest possible 
ance was taken by the Weather Bureau as follows: The morn- activity on the part of all employees of the Weather Bureau 
ing of the 3d storm signals were ordered for the middie and in the sections for which the signals and warnings were 
west coasts of the Gulf of Mexico, and shipping interests in issued, and notice of the approaching storm and of its ex- 
those sections were advised that a storm was central over ceptional severity was given a most effective distribution 
Louisiana moving northeast, and were warned of high north- among the maritime, commercial, and traffic interests, and, 


west winds and much colder weather. Especially dangerous so far as possible, shipping was held in port. 
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Information contained in reports of observers and the 
daily press shows that a northeast gale of terrific force began 
over the lower Lakes the afternoon of the 4th. At Detroit 
high wind and heavy snow disabled the street car service. 
Managers of lines received ample warning but the snow was 
too heavy to be handled with the facilities at hand. All ves- 
sels in, and passing, that port were warned. Late in the after- 
noon telegraphic communication was cut off. At Cleveland 
the storm was reported the most severe of the season. The 
warning was heeded, and vessels and their cargves, valued at 
upward of $800,000 were sheltered in that port. The ob- 
server states that a disregard of the warnings would have 
resulted in a loss of vessels and lives. Throughout the inte- 
rior of New York the high wind and heavy snow which began 
on the 4th continued during the 5th, 6th, and 7th, delaying 
railroad traffic. Considerable dam by high wind was 
caused along the New Jersey coast. g captains heeded 
the storm signals hoisted on the 3d, and upward of 100 
steamers and sailing vessels sought refuge at Sandy Hook and 
Gravesend Bay. At Long Branch, Sunday night, the wind 
reached a velocity of 70 miles an hour from the east, and 
heavy seas carried away 160 feet of the iron pier. The sig- 
nals kept many vessels in port at New York and other har- 
bors of the north Atlantic coast, and in view of the excep- 
tional severity of the storm many casualties were doubtless 
averted by the general regard given to the warnings. 


COLD WAVE WARNINGS. 


The first well-marked cold wave of the month appeared 
over the ve gr Missouri valley on the 12th; extended over 
the States of the upper Mississippi valley and the western 
Lake region during the 13th, carrying the line of zero tem- 
perature to southern Iowa, and reached the Atlantic and Gulf 
coasts on the 14th, with a minimum temperature of 30° at 
New Orleans, 28° at Mobile, 30° at Savannah, and 38° at 
Jacksonville. The second wide-spread cold wave of the 
month extended over the northern Rocky Mountain region 
and the upper Mississippi valley the night of the 28th, and 
reached the Atlantic coast and Gulf States on the 31st, with 
zero temperature to the southern line of Kansas, and freezing 
weather almost to the west Gulf coast. All sections and in- 
terests, likely to be injuriously affected, received prompt and 
ample notification of the approach of these cold waves. 


CHICAGO FORECAST DISTRICT. 


The abnormally cold weather which prevailed during the 
last nine days of November in the district continued with 
almost remarkable persistence until the middle of December. 
In Chicago during the entire period of twenty-four days there 
was but one day on which the temperature was above normal. 
This condition seriously affected the shipments of perishable 
goods, and shippers in Chicago and at other points were in 
daily communication with the Chicago office by telephone 
and otherwise. Each morning during the winter the proba- 
ble minimum temperature at Chicago for the ensuing night 
is forecast, and both shippers and transportation companies 
find this to be of great value in the movement and protection 
of perishable produce. With the breaking up of the western 
high preesure area on the 14th instant, shippers were advised 
that less caution was necessary, and the period of compara- 
tively mild weather for more than a week was advantageously 
used by them. 

A well-marked cold wave developed in the Canadian North- 
west during the night of December 28, and spread eastward 
and southward over the entire district during the 29th and 


30th. Ample warning of its approach was given for all sec- 
tions except a portion of the Rocky Mountain region, where 
its advent was very sudden. 

During the portion of the month in which storm signals 
were displayed, but one storm occurred on the lakes which 
seriously affected navigation, that of December 4 on Lake 
Huron. This storm first appeared as an unimportant dis- 
turbance over the western Gulf States on December 1, and 
remained nearly stationary for forty-eight hours. On the 
3d it began to move northeastward, increasing very much in 
intensity. On the morning of the 4th it was central over the 
middle Ohio Valley, and in the evening its center was over 
Pennsylvania. Heavy snow and severe gales accompanied 
the disturbance. Storm signal orders and warning messages 
were sent to Lakes Michigan and Huron ports on the after- 
noon and evening of the 3d. Warnings of heavy snow were 
also sent to the southeastern portion of Lower Michigan on 
the morning of December 4.—H. J. Cox, Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 


On the evening of December 8, it was evident that a severe 
northeast gale would prevail during that night and the fol- 
lowing day in portions of California. An effort was made 
to reach the chief wharfinger at 6 p. m., and notify him to 
advise all shipping in the harbor to take unusual precautions. 
The office was closed and the official could not be found. 
The warning was given to the Merchants’ Exchange, the prin- 
cipal maritime body in the city, with a request to distribute 
it as far as possible. However, some vessels either failed to 
get the warning or failed to take the necessary precautions to 
prevent injury. The northeast storm signal was displayed on 
the following morning at San Francisco and points to the 
northward, and the information signal on the coast south of 
San Francisco. Probably the most severe northeast gale in 
the history of the State occurred during the 9th of December. 
The wind attained a velocity of 96 miles an hour at Point 
Reyes, and 44 miles at San Francisco. A lumber raft which 
was tied to the wharf at the north end of the city, went to 

ieces during the gale. The damage to shipping in the har- 

r, and to wharves, amounted to upward of $2,000. It 
would probably have been considerably more had not some 
precautions been taken. 

On December 10 warning of a severe frost, probably injuri- 
ous to citrus fruit, was distributed throughout California, 
which was verified in almost all portions of the State except 
southern California. Precautions were taken to reduce the 
damage to a minimum, and in the northern portion, where 
the most severe temperatures occurred, a large portion of the 
crop was picked and injury thus prevented, while in the 
southern portion the temperatures were not so severe but what 
the methods of protection resorted to were ample to prevent 
injury. Temperatures from 26° to 34° prevailed throughout 
the entire State except the extreme southwestern portion. 

On December 13 the weather map showed conditions favor- 
able for a storm in California and warnings of rain were dis- 
tributed in the northern portion of the State. Prior to this 
storm one of the most severe periods of drought ever known 
in the history of California had prevailed. With the ex- 
ception of two months of very light rainfall there had been 
a continued deficiency of rainfall for over twenty months, and 
the present season had progressed until near its middle with 
but little rainfall. The supply of feed and hay for stock had 
become exhausted throughout the entire southern portion of 
the State and stock had commenced to die from starvation. 
One large owner had just made arrangements to ship eighteen 
carloads of cattle from Monterey County to Nevada, and 
most extreme measures were being resorted to to prevent stock 
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suffering. This warning of rain did much to allay the exist- 
ing anxiety, and caused many stockmen to delay undertaking 
expensive methods to prevent loss. About one-half inch of 
rain occurred in the Sacramento Valley and central coast sec- 
tion. ‘This was followed by another rain in northern Califor- 
nia from the 19th to 21st. 

On December 28 warnings of a severe norther were distri- 
buted throughout northern California and northwest storm 
signals ordered at points from San Francisco northward, and 
a warning of much colder weather, accompanied by snow, was 
distributed in Nevadaand Utah. A maximum wind velocity 
of 32 miles an hour occurred at Eureka and 72 miles north- 
west at Point Reyes, and high north to northwest winds and 
gales prevailed throughout the State north of the Tehachapi 
during the night of the 28th and the 29th. Maximum veloci- 
ties of wind of 36 miles per hour were reported from Carson 
City and Winnemucca and 60 miles at Independence. Acur- 
rent velocity of 20 miles from the northwest was reported 
from Salt Lake City. The gales in Nevada and Utah were 
accompaned by snow, the temperature falling to 4° and 6° 
above zero on the morning of the 30th in Nevada and Utah. 

On the last day of the month the conditions indicated that 
a storm of unusual severity was approaching the Oregon coast; 
southeast storm signals were ordered at points along the Cali- 
fornia coast north of San Francisco. This storm verified the 
signals which it is believed were of considerable value.— W. H. 
Hammon, Professor, Weather Bureau. 


FROST WARNINGS FOR TEXAS. 


The morning map of December 3 showed conditions which 
might give injurious weather in the sugar and trucking re- 
gion. Acold wave and “norther” was forecast for Texas 
by the Central Office at Washington, and the following warn- 
ing was issued by the Galveston office of the Weather Bureau: 


Probably freezing in sugar and trucking region Sunday (4th). 


At 2:25 p. m. the following additional warning was distri- 
buted: 

Temperature will fall to 34° and probably freezing at Galveston, and 
to 28° 50 to 100 miles from Galveston Sunday morning. 

All sugar planters and truck growers to the coast line were 
advised by telegraph and long-distance telephone to protect 
their crops, and action was taken accordingly. The sugar 
cane in the north half of the sugar belt had been cut on ad- 
vice given November 21. This left standing in the southern 
portion of the sugar belt about 40,000 tons of cane which it 
was desired to windrow in case of a freeze. This at the selling 
price in the field, $3 a ton, made the value $120,000. Besides 
this there were vegetables subject to loss by freeze which in 
the aggregate were worth more than $150,000. Sunday morn- 
ing the temperature fell to 35° at Galveston, 34° at Houston, 
and to 30° at Brenham. The reports of Sunday morning in- 
dicated a further fall in temperature and additional warnings 
of frost were issued, and sugar planters were advised to pre- 

re for freezing weather. Sunday night and Monday morn- 
ing there was heavy frost on Galveston Island, and killing 
frost and temperature as low as 28° in the sugar and trucking 
regions, and had not the action advised been taken cane and 
vegetables to the value of many thousands of dollars would 
have been lost. Many acknowledgments of the value of the 
warnings have been made. Referring to these warnings the 
— Daily News of December 6, 1898, remarks as fol- 
ows: 


A heavy white frost put in its appearance yesterday morning, just as 
[pasiated by the United States Weather Bureau. 
rosts occur nearly every winter on the mainland, Galveston has an 
average of one winter in five without frost or freezing, and even with 


hile heavy white 


freezing weather heavy white frosts are uncommon on the island. 
Everybody looked for and made preparation for this frost, because the 
weather service had said it would occur. The warnings of injurious 
weather conditions made for this section have been so accurate of late 

ears, and consequently of so great value to the public, that they have 
Secnene a great factor with the sugar planters and truck growers who 
care for their extensive crops, as the Weather Bureau advises them. 
One feature which demonstrates their marked confidence in the warn- 
ings is that they take action to protect their crops as the warnings sug- 

est. The different localities have systems in operation for the distri- 

ution of information. Some localities have distribution by telephone, 
others by mounted messenger service, and in others the planters dis- 
tribute the information from one to his adjoining neighbor until all are 


advised. 

There are few, if any, sections where the weather service can be of 
greater value than to this part of the country. The large sugar and 
truck farming interests use the warnings to such an extent that it saves 
them hundreds of thousands of dollars annually. 


I. M. Cline, Local Forecast Official. 
oe 


PORTLAND, OREG., FORECAST DISTRICT. 


Signals were ordered up on the 10th, 18th, and 31st; they 
were verified in each instance. Numerous freighters, steamers, 
and sailing vessels heeded warnings and no casualties are 
reported. 

There was no damage resulting from rain, frosts, or high 
winds. The river had no material rise. 

The railroads made considerable use of the snow forecasts 
during the early part of the month. Fires were kept up in the 
rotary snow engines and they were moved to the mountain 
districts upon information issued from this office. 

Two carloads of bananas were moved into Oregon and this 
city upon information issued, and were received and marketed 
in good condition. 

On December 14 forecasts for snow were issued. Snowfall 
was general, except in and about Portland, where fair weather 
prevailed.—B. S. Pague, Forecast Official, 


AREAS OF HIGH AND LOW PRESSURE. 


During the month seven highs and nine lows were suf- 
ficiently well defined to be traced on ChartsI and II. On 
these charts the circle is placed at the position of the high 
or low at 8 a.m. or 8 p. m. of each day, and inside this circle 
are placed the date, time, and barometer reading at the center. 
The accompanying table exhibits the principal facts relating 
to the origin, disappearance, duration, and velocity of these 
highs and lows, and the following special notes are added. 

The month has been characterized by pressures largely 
above normal in the southwest and west,and these conditions 
have controlled the development and motion of the highs 
and lows. Oftentimes the rather permanent high area in the 
Plateau region has spread southeastward into Texas but with- 
out any motion. 

Highs.—High No. II was the only one originating on the Pa- 
cific coast; III and IV were first seen in the north Plateau re- 
gion, VII to the north of Montana, I in Kansas, and V and VI 
to the north of Lake Superior. The general motion was to the 
eastward or southeastward. Nos. II, III, 1V, and VII were 
merged in a subpermanent high in the Gulf of Mexico or 
over Florida, and I, V, and VI were last noted in the Gulf of 
St. Lawrence. The temperature oscillations accompanying 
these highs were very moderate up to the last week of the 
month. On the morning of the 27th, as No. VII approached 
Minnesota, Winnipeg experienced a fall of 50° in twenty- 
four hours and to —18°, and Moorhead a fall of 38° and 
to 4°. On the evening of the 28th, as the same high ap- 
proached the Atlantic coast, Northfield reported a fall of 41° 
and to 8°, and the next morning Eastport reported a fall of 
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88° and to 8°. The severest cold wave of the month occurred 
in front of No. I high in the January Montaty WEATHER 
Review. A fall of 52° was reported at Rapid City evening of 
29th,and minimum temperatures of —24° and —22° occurred 
at Duluth and Moorhead, respectively, a.m. of 31st. 
Lows.—Six of the lows made their first appearance to the 
north of Montana; No. V was first noted off the south Pacific 
coast, No. VII in the south Rocky Mountain region, and No. 
iI in the west Gulf. The general tendency of all the storms 
was eastward or north of east, and all but V and VII could 
be followed to Newfoundland. No. VII merged with VI over 
Lake Huron, and V was last noted off Cape Cod. The highest 
winds of the month were reported as follows: Evening of 4th, 
as storm No. II approached the middle Atlantic coast, Cape 
May reported an east wind of 67 miles an hour and New York 
City an east wind of 60 miles. On morning of 5th New 
York City reported an east wind of 76 miles and Block Island 
a southwest wind of 69 miles. On evening of 5th Eastport 
reported an east wind of 72 miles. On a. m. of 11th Buffalo 
reported a west wind of 60 miles while storm No. III was 
hovering near the Gulf of St. Lawrence.—Prof. H. A. Hazen. 


Movements of centers of areas of high and low pressure. 


First observed. Last observed. | Path. Av 

|g 
Number. | os 

of = | 
| a jal a 
| jojo} | © | © | Miles. |Days.| Miles. Miles. 
*30,p-m. 20 | 96 4,a.m. | 49 2370 35 | 
Il... --| 39; 6,p.m.| 2 8 | 3,270 5.0) 654 27.2 
47) 30, 90) 2,880) 6.5) 443 18.5 
| 4 18,p.m. 31 80) 3,600) 7.0) 583 21.8 
50 86 48 68 1,38 3.0 460 19.2 
51; 90 /%,p.m. 46) 59 1,590 25 25.5 
26,p.m.| 54. 107 79| 2,250 38.0 70 31.2 

Mean of 7 | 

Mean of 47.5 | | 

Low areas. | | 
l.a.m G&pm. 48 8200 5.5) 589 24.5 
Ul a.m.) 52 1144) &p.m. 47) 2,850 45 633 26.4 
54 1%am. 49 58 2829 30 940 39.2 
1.a.m. 32) 41. 69 3.210 45 713 29.7 
}19,a.m. 53 2,a.m.| 49 51 3,240) 5.0 | 648 27.0 
2,p.m. 87 107) 46 84/ 1,500 20 795 88.1 
ten 2pm.) 54) Mam. 47) 54) 270 4.5) 600 25.0 
TX 26, p.m. | 55 120 | Si,a.m. 47 52) 8,210, 4.5) 7138 | 8.7 
| 87.0 | 6,128 255.8 

athe 2.733 681 
wean of 47.5 | 


RIVERS AND FLOODS. 


The crest of the rise which was moving down the lower 
Mississippi at the close of November reached New Orleans 
on the 2d of December with a maximum stage, however, of 
but 6.2 feet, which was the highest for the month. Above 
there was a general fall in the Mississippi and Ohio and their 
tributaries which continued in the Mississippi and Missouri 
until the 16th, when, owing to a moderate aoa a rise began 
in the lower Missouri and middle Mississippi, the advance 
reaching St. Louis on the same day. A similar cause inau- 
gurated a slow rise in the Ohio, commencing at Pittsburg on 
the 17th. Heavy rains on the 18th and 19th over the Missis- 
sippi and Ohio valleys accentuated matters, and a pro- 
nounced rise set in over both rivers. The rise in the Mis- 
sissippi and Missouri was of limited extent, the crest reach- 
ing St. Louis on the 26th when the gauge read 9.8 feet, a rise 


of 9.3 feet in eleven days. The wave in the Ohio continued 
to increase at Pittsburg until the crest of 15.2 feet was 
reached on the 22d, a rise of 13 feet in five days, 7 feet of 
which occurred dyrring the twenty-four hours ending at 8 a. 
m. of the 21st. The crest continued down the river, reaching 
Wheeling on the 23d, Parkersburg on the 24th, Cincinnati on 
the 27th, with a total rise at the latter place of 21.6 feet in 
nine days to 31.9 feet, Louisville on the 28th, Evansville on 
the 30th, and Cairo on January 1, 1899, the increase from 
the Mississippi also reaching there on the 27th and 28th. In 
the lower Mississippi the rise began at Memphis on the 224d, 
Vicksburg on the 26th, New Orleans on the 28th, and con- 
tinued at the end of the month. The rises in the tributaries 
occurred as a rule between the 19th and 25th. 

No flood stages occurred, and a slow fall was in progress 
at the close of the month north and east of Cairo, except at 
Pittsburg. The tributaries were also falling generally, ex- 
cept those of the extreme upper Ohio. 

In the Atlantic and Southern States and on the Pacific 
coast matters regarding river stages were uneventful and 
nothing of importance was recorded. 

With the progress of the winter season there was a rapid 
advance of the ice line to lower latitudes. During November 
the southernmost limit reached by floating ice was about the 
mouth of the Missouri River, and the lowest limits of total 
freezing were Omaha on the Missouri and Leclaire, lowa, on 
the Mississippi. Conditions on the upper Missouri remained 
practically unchanged during the month, but south of Omaha 
there was a considerable increase in the amount of ice, al- 
though there were no gorges of consequence. The river 
closed for a short time on the 9th about 2 miles above Kansas 
City, and ice 9 or 10 inches thick was harvested on the same 
day. At Boonville, Mo., there was floating ice constantly 
after the 5th, and on the 15th there was a gorge extending 
from a short distance below Boonville to Hermann, Mo., the 
ice remaining solid at the latter place uutil the 18th. Navi- 
gation was suspended on the 8th, and had not been resumed 
at the close of the month, heavy floating ice still continuing. 
From Omaha northward there remained solid ice, varying 
from 10 inches in thickness at that city to 20 inches at Bis- 
marck, and there were also 24 inches at Moorhead on the 
Red River. 

On the Mississippi the ice became solid at Davenport on 
the 7th and at Keokuk on the night of the 8th, while the Des 
Moines River at Des Moines froze over on the 9th. 

Floating ice was generally present north of the mouth of 
the Missouri River, and at Hannibal there was a gorge above 
the Wabash bridge which lasted from the 4th until the even- 


 |ing of the 28th. At St. Louis there was floating ice on the 


5th and 12th, at Chester on the 6th and 13th, and a small 
quantity at Cairo on the 8th and 9th. At the close of the 
month the ice ranged in thickness from 14 inches at Keokuk 
to 22 inches at St. Paul. 

The Illinois River at Beardstown, II1., closed on the &th. 

The Ohio was full of slush ice at Pittsburg on the 7th and 
also on the 10th and 11th. On the 15th navigation was nec- 
essarily closed. On the 20th the thaw resulted in a quantity 
of slush ice in the Allegheny, which lasted until the 31st. 
At Parkersburg there was heavy ice in both rivers from the 
10th to the 12th, and the Ohio was frozen over from the 13th 
to the 18th. Navigation was resumed on the 19th and con- 
tinued, although the river was not free from ice until the 
25th. At Portsmouth, Ohio, navigation was suspended from 
the 11th to the 20th on account of running ice. At Cincin- 
nati running ice, beginning on the 9th, caused a temporary 
suspension of navigation on the 10th. On the 14th the river 
was full of ice, and navigation was again suspended, but the 
thaw of the 19th permitted its resumption, and on the 21st 
the river was practically free from ice. At Louisville navi- 
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tion was impeded on the 14th and suspended on the fol- 
airing day, but was resumed on the 18th. At Evansville 
there was floating ice on the 14th, and navigation was sus- 

nded on the 15th, some boats being moved to the winter 

arbor in Green River through fear of a gorge, but by the 

18th there was little or no ice, and navigation was fully re- 
sumed. At Cairo there was some ice from the 14th to the 
18th, but by the 23d there was none in either river, the south- 
ern ice limit for the month being practically established 
here. 

The Susquehanna was frozen over at Wilkesbarre, Pa., from 
the 12th until the 23d. At Harrisburg there was slush ice 
on the 8th, which gradually increased in quantity until the 
15th. It was also present in greater or less quantities after the 
18th. In the West Branch there was slush ice at Williams- 
port, Pa., on the 8th, freezing solid on the 9th, and remaining 
so until 2 p. m. of the 23d, after which time running ice was 
constant, continuing at the close of the month. 

There was a gorge in the Potomac on the 22d about 25 
miles east of Cumberland, Md., which at one time threatened 

at destruction to dams and property close to the river, but 
it moved out without causing serious damage. 

On the Pacific coast large quantities of floating ice in the 
Columbia River, commencing on the 12th, seriously impeded 
navigation, which was not resumed until the 19th, when the 
ice broke. There was no ice in the Willamette River. 

The highest and lowest water, mean stage, and monthly 
range at 118 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on the Chart. The stations selected for 
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks- 
burg, on the Mississippi; Cincinnati, on the Ohio; Nashville, 
on the Cumberland; Johnsonville,on the Tennessee; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red.—H. C. Frankenfield, Forecast 


Official. 


Heights of rivers referred to zeros of gauges, December, 1898. 


=& | Highest water. | Lowest water. 
River. Miles, Feet. Feet. | Feet. Feet. Feet 
Reads Landing, Minn... 1,887 12 0.4 —o.9 68 04 1.38 
La Crosse, Wis. ..... -.. 1,822 12 Frozen 
North McGregor, Iowa.. 1,762 18 2.7 | 7 1.5 a) RS 1.2 
Dubuque, Iowa .......... 1,702 15 Frozen 
Leclaire, lowa........... 1,612 on 
Keokuk, Iowa ........... 1, 466 
Hannibal, Mo ............ 1,405 17 2 : 23 — 0.6 6 1.2 3.3 
Grafton, Ill ..... ........ 1,307, 4.9) 25,26 1.9 910 3.9 3.0 
St. Louis, Mo ............ 1,264 80 9.8 | 26 0.3 11 «4,1 9.5 
Chester, Ill ........sc000. 1, 189 30 6.4 27,23 —1.0 12 2.5 7.4 
Cairo, Ill........ eeesecesel 1,073 45 23.2 31 10.4 19 14.2 12.8 
Memphis, Tenn .......... 843 3 14.6 31 5.8 21,22 8.0 8.8 
Helena, Ark ............. 767 42 18.4 31 9.7 3 | 12.4 8.7 
Arkansas City, Ark ° 635 42 19.5 31 11,2 23 14.0 8.3 
Greenville, Miss .... 595 42 14.8 8.9 24 «11.5 5.9 
Vicksburg, Miss.......... 474 45 16.5 1 9.4 24-26 12.3 7.1 
New Orleans, La ........ 108) 16 6.2 2,38 3.8 27,2 4.8 24 
Arkansas River | 
Wichita, Kans 720 10 2.8 20 1.8 17 «1.8 1.5 
Fort Smith, Ark......... 345 2 12.2 22 3.9 15-18 6.1 8.3 
Dardanelle, Ark......... 250 21 11.9 24 2.6 17| 5.5 9.3 
Little Rock, Ark...... 170 23 13.2 3 3.6 1 «6.8 9.6 
White River. | 
Newport, Ark............ 150, 2 12.7 23 3.5 17,18 68 
Moines River. 
Des Moines, Iowa........ 150 19 Frozen .......... 
Illinois River 
Peori 135 14 8.4 1 5.9 20,21. 7.0 2.5 
ver 
Bismarck, N. Dak........ 1,201 14 4.2 20,21 2.8 1 3.5 1.4 
Pierre, 8. Dak............ 1,006 14 Frozen).......... 
Omaha, Nebr...... ...... 18 Frozen ......... 
St. aay M@eccccccesee 873 10 — 0.7 31 — 3.1 4,8 —1.7 2.4 
Kansas Bf Mo.... 280 21 8.1 24 4.0 12| 6.1 4.1 
Boonville, Mo .......... 191 20 8.2 | 24 1.7 140 «64.8 6.5 
Hermann, Mo.?.......- 2 10, 2.1 5.6) 7.9 


Heights of rivers above zeros of gauges—Continued. 


| Distance to 


Stations. 


Ohio River. 
Pittsburg, Pa..... ..... 
Davis Island Dam, Pa... 
Wheeling, W. Va........ | 
Parkersburg, W. Va..... 
Point Pleasant, W. Va... 
Portsmouth, Ohio ....... 
Cincinnati, Ohio ......... 
Louisville, Ky.......... 
Evansville, Ind .......... 
Paducah, Ky 

Allegheny River. 
OU 
Parkers Landing, Pa .... 
Freeport, Pa 

Conemaugh River. 
Johnstown, Pa .......... 

Red Bank Creek. 
Brookville, Pa ........... 

Beaver River. 
Ellwood Junction, Pa. .. 
Cumberland River. 
Burnside, Ky ...........- 
Carthage, Tenn.......... 
Nashville, Tenn ......... 
Great Kanawha River. 
Charleston, W. 

New River. 

Hinton, W. Va........... 
Lickin 


Falmouth, 
Miami River. 
Dayton, Ohio ............ 


Monongahela River. 
Weston, W. Va.......... 
Fairmont, W. Va........ 
Greensboru, Pa.........- 


Rowlesburg, W. Va.§... 
Youghiogheny River. 
Confluence, Pa .........- 
West Newton, Pa.!...... 
Muskingum River. 
Zanesville, Ohio. ...... 
Tennessee River. 
Kingston, Tenn.......... 
Chattanooga, Tenn. .... 
Bridgeport, Ala.......... 
Florence, Al 
Johnsonville, Tenn. .... 


Clinch River. 
Speers Ferry, Va........ 


Clinton, Tenn...........- 
Wabash River. 
Mount Carmel, Ill.t+..... 

Red River. 
Arthur City, Tex 
Fulton, Ar 
Shreveport, La ..... .... 
Alexandria, La.......... 


Atchafalaya Bayou. 
Ouachita River. 


Yazoo City, Miss......... 
Flint River. 
Albany, Ga 
Cape Fear River. 
Fayetteville, N.C........ 
Columbia River. 


Umatilla, Oreg .......... 
The Da 


Edisto, 8. C 
James River. 
Lynchburg, Va .... ..... 
chmond, Va........ 
Alabama River. 
Montgomery, Ala........ 
Selma, Ala . 


0 

Columbus, Miss.......... 

Demopolis, Ala ......... 
Black Warrior River. 


Black River. 
Kingstree, S.C. ....... 
Lu River. 


mouth of 
river. 


Fairbluff, N.C.........+.- 


| Danger line 


| on gauge. 


BEE. SRESSSSESRE 


RB B BS 


o 28 R SB 


Highest water. 
Height. Date. 
Feet. 

15.2 22,24 
14.6 24 
22.8 23 
23.5 24,25 
27.0 25, 26 
30.4 26 
31.3 26 
31.9 27 
11.8 338 
23.9 30 
18.7 31 
6.1 22 
7.0 23 
8.8 24 
15.0 24 
8.5 23 
2.3 23 
7.0 21 
11.0 6 
8. 8 
11.6 10 
8.9 25 
5.1 24 
8.5 5,6 
7.4 21 
3.7 20 
10.0 21 
15.5 21 
19.0 21 
7.0 20,21 
5.4 22-24 
7.5 22, 24 
16.4 22-24 
3.2 6 
6.0 | 7,22,23 
4.4 8 
4.8 23 
7.0 25 
1.5 
7.1 8 
11.2 27 
8.3 21 
12.6 24 
7.9 28 
6.0 31 
20.0 1 
10.1 
18.6 1,2 
4.5 28-31 
12.0 11 
14.6 7 
2.6 36 
2.7 1 
14.5 3 
8.2 2 
5.1 6-10 
4.2 5,6 
5.9 6 
10.8 6 
13.4 23 
5.0 6 
5.3 21 
3.5 24 
19.9 28 
23.9 21 
11.5 7 
10.4 1 
5.1 11,12 


Lowest water. 


Height. 


Feet. 


Cw ON OM 


© > 
ver 
Date. = = 
Feet. | Feet. 
12,16,17 5.9 18.0 
16| 7.3| 10.5 
15| 9.9)! 17.9 
1,2| 9.9! 16.4 
17 12.1| 23.1 
18 | 15.1 | 24.9 
18 | 16.1 | 24.3 
18 | 18.4| 21.6 
19| 84) 5.5 
19,20 13.9 | 14.6 
19 | 11.3| 10.2 
14-19} 22) 5.38 
10-12} 2.9| 6.5 
8.1) 7.5 
11| 13.8 
16| 24 
2-20,30,31 1.3 
1.7] @1 
18| 5.8! 8.0 
18| 5.5 
19| 7.9| 6.7 
17,18| 5.8| 5.2 
16 3.6 
13/ 37] 7.3 
16| 2.4) 6.1 
10-15,28-81, 0.7! 3.7 
$1| 3.5) 83 
1/91! 85 
17| 12.0 
19} 37) 5.0 
11} 4.4 
16| 6.8 
1,3,4| 98] 87 
17; 22 
18| 5.1) 24 
19| 33] 25 
19} 3.3] 28 
19| 38.1 
2,8,8,12 
1.8 
17,18} 5.6| 8.1 
14| 88 
16,17| 4.0 
16-18 | 9.6 
17,18| 3.7| 6.5 
19} 4.0) 3.8 
27,28 | 16.8) 5.4 
16-18 | 7.0) 4.4 
18| 12.1! 38.8 
11} 1.9] 48 
19} 7.4 
20| 7.1] 10.0 
1} 1.4] 26 
17,18| 0.7] 8.5 
15,16 | 6.7 | 11.0 
11| 4.2] 6.2 
18,20; 4.7| 0.9 
17-20} 38.1 
16| 1.5! 5.4 
18,19| 8.1 
19,20) 9.4| 7.8 
90,31/ 26 
19} 32) 82 
18 |—0.1| 5.7 
18| 17.9 
18| 7.1] 21.8 
17,18,200| 3.9) 9.8 
17,20-28| 24 
24,2 | 4.7| 0.9 
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ed 
‘as | — 
of 
a. 
ng | 
on 
In | Feet. || 
on 960 | | 
| 
In | 708 
) 
‘d, 612 
es 184 
47 
- 
at 73 
X- | 26 | 
| 64 | 
ic | 35 | 
id | | 
434 50 
id | 257 | 30 
er 17% | 
| 61) 30 | 
al | | 14 1.5 
| 
30 25 1.2 
a | 69 18 1.3 
1- 18 | 0.0 
119) | 47 
81 18 7.0 
is Lock No. 4, Pa....-.ses. 40 28 7.0 
Cheat River. 
36) 14 | 2.0 
y 59 | fo 
g | 15 | 0.7 
ie 70 
390 1.9 
g 8.9 
os 
e 46 4.0 
| 50 2.4 
n | 
449 1.4 
f | 139 2.2 
= Camden, Ark ............| 340 5.7 
Monroe, La@ .... 100 9.8 
Yazoo River. 
] 80 0.2 
80 4.6 
| 100 4.6 
gece 270 0.0 
108 
1 Willamette River. 
Albany, Oreg 99 
Portland, Oreg + 10 
Edisto River. 
4 75 
. | | 257 
) 110 
265 | 35 
008a Ltver. 
30 
| Gadsden, Ala 144 18 
-| 155) 35) 
Tuscaloosa, Ala ......... 90 38 | 
Pedee River. 
145 | 27 | 
| | 10) 
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Heights of rivers above zeros of gauges—Continued. | Heights of rivers above zeros of gauger—Continued. 
| 
| iss | 8. > 
& 
° Sa ° 
A Creek. Miles. weet. Feet. | Feet. Feet. Feet. Savannah River. —- Miles. Feet. Feet. Feet. Feet. Feet. 
Effingham, 8.C........... 987 6.0 7-19 7.5 3.7 Augusta, Ga............. 130, 32 16.2. 5) 7.9, 17,19 100.0 8&3 
Potomac River ehanna River 
Harpers Ferry,W.Va... 170 16 6 28) 19,90) 6.5 Wilkesbarre, Pa......... 178 (10.5. 4 16/41) 75 
Roanoke River | | Harrisburg, Ee seatinos 70 17 7.8 25 1.9 18 3.7 5.9 
Clarksville, Va.......... 155 12 6.7 6) 0.9 17| 2.2 5.8 Juniata River | 
Sacramento River. --- 5.9) 3 4°40 27 
Red Bluff, Cal........... 41; 0.6 %31—03 1.2 W. Br. of Susquehanna. 
Sacramento, Cal......... 10.3 1 | 7.6) 13 8.5 Williamsport, Pa........ 8.3) 1.3 17 3.0 7.0 
Santee River. Waccamaw River. 
St. Stephens, 8.C........ 7.9 13,14; 5.8 2 7.2 2.1 Conway,8.C............. 56! 18,14) 87) 1/49 19 
Congaree River, 
Columbia, 8.C..........+ | 3&5 6 0.3) 18| 1.3) 8.2 
Wateree River. * Distance to Gulf of Mexico + Record for 25 days. t Record for 26 days. 
Camden, 8.C..... ..... -| @| 18.1) 4.4) 16| 7.8 8.7 § Record for 27 days. i for 30 days. 


THE WEATHER 


OF THE MONTH. 


By A. J. Henry, Chief of Division of Records and Meteorological Data. 


The statistical aspects of the weather of the month are pre- 
sented in the tables which form the closing part of this Rr- 
view. Table I, in particular, contains numerous details that 
are important in the study of climatology. The numerical 
values in the tables have been generalized in a number of 
cases, the results appearing on Charts Nos. III to IX, 


inclusive. 


PRESSURE AND WIND. 


Normal conditions.—The geographic distribution of normal 


barometric readings at sea level and under local gravity for 
December is shown by Chart V of the Monraty WEATHER 
Review for December, 1893. 

Normal pressure in December, as in November, is highest 
over the middle Plateau where it is above 30.20 inches; it is 
also above 30.20 over eastern Tennessee, the western part of 
the Carolinas and northern Georgia. Normal pressure in 
December is lowest over the Gulf of St. Lawrence whence 
there is a marked gradient toward the permanent area of low 

ressure on the North Atlantic. Normal pressure is also 

low 29.95 at Tatoosh Island, Washington, and there is 

a marked gradient from that place northwestward to the per- 
manent area of low pressure in the North Pacific. 

As compared with November, normal pressure increases in 
all regions except from the middle Plateau to the north Pa- 
cific coast. 

In December, the prevailing winds on the Atlantic coast 
are northwesterly or off-shore; in the Gulf States northeast- 
— or easterly; on the upper Lakes westerly; on the lower 

es southwesterly; and on the plains east of the Rocky 
Mountains northwesterly. Elsewhere the winds are more or 
less variable, no single direction predominating over a con- 
siderable stretch of territory. 

The current month—The distribution of mean pressure 
for the current month isshown on Chart IV. The noteworthy 
features of the month are (1) the merging of the middle 
Plateau and South Atlantic highs into one great high, extend- 
ing from eastern Oregon to Georgia, with a mean pressure of 
30.55 inches in southern Idaho; (2) the unusually high 
pressure that prevailed over the Rocky Mountain and plateau 
regions. 

As compared with November, 1898, mean pressure increased 
from 0.1 to 0.3 inch from the ninety-fifth meridian westward 
to the Pacific, the greatest increase being in southern Idaho 


and western Wyoming. Mean,pressure in December decreased | 


slightly in North Carolina and also in the lower Lake region 
and the St. Lawrence Valley. 

Mean pressure was above normal west of a line drawn from 
Charleston, 8. C., to Bismarck, N. Dak. It was below normal 
in the Lake region, the upper Ohio Valley, the Middle States 
and New England. 

The weather conditions on the Pacific coast were largely 
dominated by the position and magnitude of the Plateau 

high. 


TEMPERATURE OF THE AIR. 


Normal conditions —The norma] temperature of the air in 
the United States in December varies from about 70° at 
Key West, 56° at Jacksonville, 55° at New Orleans, 57° at 
Galveston, 56° at San Diego, to 26° at Eastport, 25° at Bur- 
lington, 30° at Buffalo, 29° at Detroit, 18° at Duluth, 6° at 
St. Vincent, 21° at Havre, 32° at Spokane, and 42° at Seattle, 
on Puget Sound. The warmest regions are the lower Rio 
Grande Valley and Florida; the coolest, Minnesota and 
South Dakota. 

In studying the distribution of monthly mean tempera- 
tures it will be found very helpful to consult the charts at 
the end of this Review, especially No. VI, Surface Tempera- 
tures, Maximum, Minimum, and Mean. This chart gives a 
very good idea of the variations of temperature with latitude 
and longitude, and also of the distribution of normal surface 
temperatures. Chart VI for any month will differ from a 
normal chart merely in the ‘Galectman or bending of the 
isotherms northward or southward according as the tempera- 
ture of the particular locality is above or below the normal 
for the place and season. 

The current month—The temperature of the month was 
considerably below normal in all but a very few regions, 
although the departures on the Atlantic coast and in New 
England were not large. The greatest deficiencies, 7° to 10° 
occurred over a large tract of country extending from cen- 
tral Texas northwestward to the State of Washington, and 
almost coincident with the area of high pressure already 
noted. Generally from the Mississippi River eastward the 
departures were less than 5° per day. 

The highest maximum temperatures of the month, 80° and 


over, were registered in Florida, the Lower Rio Grande Val- 


ley and southern California. A maximum of 92° was reg- 
istered at Rio Grande City, Texas. The lowest maximum 
temperatures of the month 35° to 40°, were observed in por- 
tions of Iowa, Wisconsin and Minnesota. 
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The lowest minimum temperature of the month, 57° below 
zero, was observed in central Minnesota. Freezing tempera- 
tures occurred in all portions of the country, except central 
and southern Florida and the coastal regions of California. 

There was a light cold wave in the Gulf States on the 4th 
and 5th, in the central Rocky Mountain region and Texas on 
the 9th and 10th, in New England on the 12th, and quite 
generally in the central valleys on the 13th and 14th. A 
light cold wave moved eastward over the Lake region on the 
24th and 25th and again on the 27th and 28th. The most 
severe and widespread cold wave of the month appeared over 
the northwest on the morning of the 29th. It moved rapidly 
southward and eastward carrying the line of zero tempera- 
ture to Oklahoma and the Lake region by the morning of the 
Zist. During the night of the 3lst the cold wave spread 
eastward to the Atlantic coast, causing zero temperatures in 
the Middle Atlantic States and falls in temperature from 24° 
to 38° from the Gulf coast to New England. 

The distribution of the observed monthly mean tempera- 
ture of the air is shown by red lines (isotherms) on Chart VI. 
This chart also shows the maximum and the minimum tem- 
peratures, the former by black and the latter by dotted lines. 
As will be noticed, these lines have been drawn over the 
Rocky Mountain Plateau region, although the temperatures 
have not been reduced to sea level; the isotherms relate, there- 
fore, to the average surface of the country in the neighbor- 
hood of the various observers, and as such must differ greatly 
from the sea-level isotherms of Chart IV. 

The average temperatures of the respective geographic dis- 
tricts, the departures from the normal of the current month 
and from the general mean since the first of the year, are pre- 
sented in the table below for convenience of reference: 


Average temperatures and departures from the normal. 


| | 
° Ay 

tempera- Departures aAverage 
curren month. January 1. 

| month. | January 1. ry 

o | ° | ° 
New England — 0.7 + 13.4 + 1.2 
Middle 12 | 35.8 + 16.7 + 1.4 
South Atlantic .............+45- 10 48.0 — 0.6 + 9.0 + 0.8 
Florida Peninsula ............. 7 | 60.2 — 1.3) + 4.0 + 0.3 
Ohio Valley and Tennessee 12. 34.9 — 3.3 14.3 + 1.2 
8 8.4 —21) 25.4 2.1 
ort cove | | — 1.0) 1.5 
Upper Mississippi ............ cul 11 23.3 — 5.2 + 13.3 1.1 
ssouri Valley. ...........+++ 10 24.4 | + 13.2 1.1 
Northern Slope ..............+- 7 | 22.2 —-28 + 0.4 0.0 
Middle Slope ..... | 6 28.2 — 6.8 + 0.4 0.0 
Southern Slope. ........... 34.4 — 7.6 — 48 — 0.4 
Southern Plateau .............. 13 36.5 — 44 — 42 — 0.4 
Middle Plateau ...............- 9° 23.4 — 5.8 — 15.1 — 1.2 
Northern Plateau.............. 11 | 24.1 — 6.9 — 4.1 — 0.3 
North Pacific................... i) 40.1 —1.9 + 6.4 + 0.5 
Middle Pacific ..............+.. 5 47.2 —1.4 — 7.0 — 0.6 
4 52.9 + 0.2 + 4.1 + 0.3 


In Canada.—Prof. R. F. Stupart says: 


Thetemperature was a little below average over British Columbia and 
throughout Ontario, except in the extreme eastern portion, where the 
average was just maintained ; in all the remaining portions of the 
Dominion it was above average, the excess being particularly marked 
in the Northwest Territories, and strikingly so in northern Alberta, 
where Edmonton reports as much as 11° above average. In eastern 
Canada, Quebec reports the greatest amount above average; namely, 3°, 
and Halifax, Sydney and Charlottetown each give an excess of 2°. 
The interior portion of the lower Lake region gives the greatest 
general amount below average, Brantford and Lucknow each reporting 
a deficiency of 3°. 


PRECIPITATION. 


Normal conditions.—Heavy rains in December (4 to 6 inches 
and over) occur in the Gulf States, lower Mississippi and 


Ohio valleys, Tennessee, over limited areas on the Atlantic 
coast and on the coasts of California, Washington and Ore- 
gon. The normal rainfall east of the ninety-fifth meridian, 
excluding the territory above described, is from 1 to 3 inches. 
Between the ninety-fifth and one hundred and twenty-first 
meridians the precipitation of November is light in quantity 
and variable in distribution. 

The current month—The month was relatively one of the 
driest of the year, less than the normal precipitation being 
recorded in all but three districts, viz: Florida peninsula, 
middle and southern slopes. The drought on the middle and 
South Pacific coasts continued throughout the month. The 
rainfall of the north Pacific coast was below normal, although 
the amount that fell was sufficient for all purposes. Heavy 
rains fell in partsof Florida, southern Georgia, and Alabama, 
and the precipitation was above the normal for the season 
from Wyoming southeastward to central Texas and also 
throughout the southern half of New Mexico and Arizona. 

The pressure distribution in the Plateau region and on the 
Pacific coast was typical of a dry season on the coast, but 
favorable to heavy snow in Arizona and New Mexico. (See 
Chart VI, Bulletin D, Rainfall of the United States.) 

The geographic distribution of precipitation is shown on 
Chart III, and the numerical] values for about 3,000 stations 
appear in Tables II and III, while the details as to excessive 
rains will be found in Table XI. 

The usual details appear in the table below: 


Average precipitation and departures from the normal. 


wi Average. Departure. 
Districts. Accumu 
£3 Current | Current lated 
month. normal. month. since 
Zz Jan. 
| 
| Inches. | Inches. | Inches. 
102.55 | 70 | —1.10| +5.70 
12 2.62 | —0.70| —0.70 
2.58 | 74) —0.90 — 6.70 
Florida 7 | 3.83 151 +1.30 — 5.60 
pauses 7 3.91 91, 0.40) + 2.30 
7 2.40 73 —0.90, — 4,90 
Ohio Valley and Tennessee............ 12 2.22 | 63 
Lower 2.78 | % 0.10) + 0.10 
9 1,24) 55 —1.00, — 2.20 
North Dakota 7 0.27 | -—0.40| — 0.80 
Upper Mississippi 11 0.78 | 39 t 5.00 
Missouri Valley ..........0.seeeeseeeees 10 0.72 59 —0.50 2.70 
Northern Slope 7 0,30 60 —0.20 — 0.30 
6 1.41 155 + 2.80 
Southern Slope. 6 1.97 155 -70 — 2.80 
Southern Plateau ...... 13) (0.83 | 0.40, 2.90 
cc 9 0.72 -0.80 — 2.2 
Northern Plateau.............sseeeeeee 11 1.08 50 —1.10 — 3.90 
Middle Pacific 5 1.93 34 —8.70 —13.90 
4 0.52 17 —2.60 | — 9.20 


In Canada.—Professor Stupart says: 


The precipitation was a little above average in the western and 
southwestern portions of the lower Lake region, also from the eastern 

rtion of Lake Superior to about the Ottawa River and embracing the 

eorgian Bay district. In Cape Breton it was also above average, but 
seemingly local, whilst in all other portions of Canada it was below 
average, especially in the Province of Quebec and over Vancouver 
Island. Inthe former Province there occurred at Quebec a deficiency 
of 1.5 inch, and at Father Point 1.6 inch; Victoria, in Vancouver 
Island records 4.1 inches less than average. In nearly all parts of the 
Dominion the precipitation was largely snow, and in Ontario, Quebec, 
and the Maritime Provinces, some heavy falls occurred. The snow 
storm of the 4th and 5th over Ontario was exceptionally heavy. 
During this storm Orangeville ——— that 28 inches fell, and Colling- 
wood 24 inches. The snowfall during the month in the immediate 
neighborhood of Owen Sound was phenomenally heavy, the total fall 
at Owen Sound being reported as 8 feet 3 inches. 


SLEET. 


The following are the dates on which sleet fell in the 


respective States: 
Alabama, 8, 9, 10, 15, 30,31. Arkansas, 3,4, 11,31. Cali- 
fornia, 28, 29, 30,31. Colorado, 18. Connecticut, 4, 19, 20, 
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81. Delaware, 31. District of Columbia, 31. Georgia, 4, 9, 
22,25. Idaho, 24, 28. Illinois, 1, 2, 3, 12, 16, 18, 19, 20, 21, 
22, 29,30. Indiana, 6, 16, 17, 19, 30, 31. Indian Territory, 
8,11, 17. Towa, 1, 15, 17, 18, 19, 20,21. Kansas, 8, 9, 13, 23, 
26. Kentucky, 4, 16, 30,31. Louisiana, 3, 8, 9, 10, 13, 14, 
15, 30, 31. aine, 5,20. Maryland, 3,17, 19,31. Massa- 
chusetts, 4, 19, 20,31. Michigan, 2, 4, 5, 19, 20, 30,31. Minne- 
sota, 19, 20, 26. Missouri, 3, 11, 12, 18, 19, 21, 22,30. Mon- 
tana, 1,19. Nebraska, 19. Nevada, 20. New Hampshire, 4, 
5, 20, 21, 30,31. New Jersey, 4, 17, 19, 20,31. New Mexico, 
8, 9, 10,17. New York, 4, 17, 19, 20,21,22,31. North Caro- 
lina, 2, 3, 4, 11, 12, 13,31. North Dakota, 20,28. Ohio, 4, 
19, 30. Oklahoma, 8. Oregon, 1, 11, 13, 14, 17, 18, 19, 20, 21, 
28, 29, 30,31. Pennsylvania, 4, 5, 17, 19, 20,31. South Caro- 
lina, 8, 9, 10, 12, 15, 25. South Dakota, 6,7, 12,20. Tennes- 


see, 4, 17, 30, 31. Texas, 7, 8, 9, 14, 15, 18, 19, 24, 31. Utah, 
2. Vermont, 4, 5, 20,21. Virginia, 3,4, 11, 17,31. Wash- 
ington, 4, 6, 18, 19,20. West Virginia, 4,17, 19,31. Wis- 


consin, 19, 20,24. Wyoming, 30. 
HAIL. 


The following are the dates on which hail fell in the 
respective States: 

Alabama, 2. Arizona, 8,9,10. Arkansas, 31. 
8, 9, 19, 20, 29, 30. Washington, 17, 19. 


SNOWFALL, 


The total snowfall for the current month is given in Tables 
I ana II, and its geographic distribution is shown on Chart 
VIII. The limit of snow at the end of the month was much 
farther south than at the same time a year ago. The snow- 
fall of the Plateau region as a whole was perhaps a little 
above the average, although the fall over small areas here 
and there was not up to the average. The snowfall of the 
mountainous regions of Arizona, New Mexico and Colorado, 
from the best information available, seems to have been con- 
siderably above the average. The snowfall of the upper Mis- 
sissippi and Missouri Valleys was a trifle heavier than for 
the corresponding month a year ago, while the average depth 
in New England was not so great asin 1897. Little snow fell 
east of the Appalachians south of Lynchburg, Va., and the 
fall of western Georgia and Alabama was also quite light. 
The fall of the Sierra Nevadas in California seems to have 
been below the average. 
The depth of snow on the grownd at the end of the month—The 
_ pouthern limit of snow on the ground at the close of the 
month was slightly farther south than on the corresponding 
date a year ago. The ground was free from snow, however, 


California, 


over considerable areas north of the southern limit of no| 


snow, particularly in southern Ohio and Indiana, Illinois 
and a considerable portion of North Dakota. A greater por- 
tion of the Plateau region was covered with snow at the end 
of the month than was the case a year ago; and this was also 
the case on the Upper Peninsula of Michigan and in northern 
Wisconsin. 
HUMIDITY. 


The humidity observations of the Weather Bureau are 
divided into two series; the first or tridaily series began in 
1871 and ended with 1887; the second or twice-daily series is 
continuous from 1888 to the present time. 

The monthly means of the second or present series are 
based upon observations of the whirled psychrometer at 8 a. m. 
and 8 p. m., seventy-fifth meridian time, which corresponds 
to 5 a. m. and 5 p.m., Pacific; 6a. m. and 6 p. m., Mountain ; 
and 7 a. m. and 7 p. m., Central standard time. 

Mean values computed from the first series are naturally 
not directly comparable with those of the second. In gen- 


eral the means of the first series are lower than those of the 
second, since they include an observation in the afternoon 
when the relative humidity of the air is near the minimum 
of the day. At stations in the western plateau region, how- 
ever, the converse holds good, the means of the second series 
being lower than those of the first by amounts ranging from 
0 to 10 per cent on the average of the year. 

In the present state of knowledge respecting the diurnal 
variation in the moisture of the air, we are scarcely warranted 
in combining the two series in a general mean. 

In using the table by means of which the amount of mois- 
ture in the air is computed from the readings of the wet and 
dry bulb thermometers, the pressure argument has almost 
always been neglected, an omission that has little significance 
except for low temperatures and at high stations, such as Santa 
Fe, El Paso, Cheyenne, and a few others. The failure to apply 
a correction for the influence of pressure on the evaporation 
and therefore on the temperature of the wet-bulb ther- 
mometer has had the effect of making the monthly means of 
relative humidity at high-level stations too small by quanti- 
ties ranging from 5 to 10 per cent. In the application of 
the monthly averages of the above table, or those of indi- 
vidual stations in Table I, to special inquiries, whether in the 
departments of biology, climatology, or sanitary science, this 
fact should be kept in mind. It should also be remembered 
that the hours at which observations in the Rocky Mountain 
Plateau region are made, viz, at 5 or 6 local mean time, 
morning and afternoon, give approximately the maximum 
and minimum values of the relative humidity for the day; 
probably the means of such hours approach more nearly the 
true mean of the month than is the case on the Atlantic sea- 
board and in the seventy-fifth meridian time belt. 

The current month—The month was cold and deficient in 
rainfall in a majority of districts, and we should, therefore, 
— low absolute humidity and relatively clear skies. 

elative humidity was above normal in seven districts, 
exactly normal in five and below in the remaining nine, as 
against six, four, and eleven, respectively, in November, 1898, 
whence it appears there was a slight increase in the relative 
humidity of the air but not in the absolute humidity. 

The greatest changes in the relative humidity of the cur- 
rent, as compared with the preceding, month occurred in the 
southern Plateau, viz: from 10 per cent below normal to 1 
per cent above. The drought on the Pacific coast, noted in 
the November Review was intensified considerably during 
December, there being an increase in the dryness of the air 
throughout the entire region. 


Average relative humidity and departures from the normal. 


| | | Es. 
Districts. : | Districts. 
< | 1 | 
| 
New England ............... 76 +1. Missouri Valley...... ..... 75 0 
Middle Atlantic............. 74 0 Northern Slope... ....-... 68 1 
South Atlantic .............. 75 —4 Middle 71 6 
Florida Peninsula .......... 82 72 5 
73 0 Middle Plateau ... ........ 65 —2 
Ohio Valley and Tennessee. 75 0 Northern Plateau.......... 81 0 
Lower Lake 77> = North Pacific Coast... .... —6 
Upper Lake........... 83 +2 Middle Pacific Coast....... 66 —18 
North Dakota ..........+.... 78, —41 South Pacific Coast ........ 56 —18 
Upper Mississippi Valley.... 78) +2. | 
— 
WIND. 


The winds of the month were not unusually boisterous for 
the season. The Gulf storm of the 4th and 5th was attended 
by winds of high velocity in its course from the Mississippi 
Valley to the Lakes. The majority of the high velocities 
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given in the table below occurred in connection with that 
storm. 

The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers above 

und. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
lel 
| | 
| 
Albany, N. 4 | 54/e. | El Paso, Tex.......... | | 52 ne. 
see 5 60 ne. Fort Canby, Wash..... 1 54 se. 
Atlantic City, N.J...... 4 50 se. | 1) Be. 
Baltimore, Md.......... 4, & e. 000050 18 78 se. 
Block Island, R.I....... 69 e. 26 50 se. 
eas 5 64 31 | se. 
Boston, Mass............ 5 50\e. | Havre,Mont...... ....., 50! sw. 
5 55 | w. Cal..... | 28! 60) nw. 
6 52) w. 
7 58 w. | Knoxville. Tenn....... 4 50) sw. 
8 51 w. | Mount Tamalpais, Cal. 8 55 one, 
sabe 11 51 sw. 28 62 nw. 
51 w. Nantucket, Mass....... 4| 52) se. 
2, 58 ow. 54) se. 
68 sw. New Haven. Conn..... 5 54 ose. 
Ww. New York, N. Y....... 4 78 e. 
Cape May, N.J......... 4 67 oe. w. 
Cleveland, Ohio ....... 5 60) 2 60) w. 
22 50 sw. Portland, Me........... 5 oe. 
7 51. ow. Winnemucca, Nev..... 8 52 on. 
Eastport, Me.. .......... 5| ie. | 51 | 


It will be noticed on examination of the above table that 
maximum wind velocities of over 50 miles per hour occurred 
at two stations on the middle Plateau (Winnemucca, Nev., 
and Independence, Cal.) on the 28th. 

On turning to the daily weather maps of that date, we were 
unable to find any explanation of the high winds in the press- 
ure gradients as delineated on the morning or night charts. 
On examining the barograph trace of the Winnemucca sta- 
tion, however, it seems quite probable that a secondary depres- 
sion formed in the Great Basin during the 28th and moved 
eastward north of Carson City and Winnemucca, passing the 
latter point at about 6 p. m., seventy-fifth meridian time. 

High winds prevailed on the California coast on the 9th, 
and over southern California on the 23d-24th,.the latter 
being accompanied by clouds of dust blown from the deserts 
to the northeastward. 

The winds on the western slope of the Rocky Mountains, 
particularly over northeastern Utah, were destructive on the 
night of the 8-9th. Buildings were unroofed, and in a few 
cases wrecked, and there was general destruction of shade 
trees, awnings, signs, etc. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 21 regular stations 
of the Weather Bureau by its photographic and at 47 by its 
thermal effects. The photographic record sheets show the ap- 
ogi solar time, but the thermometric records show seventy- 
fifth meridian time; for convenience the results are all given 
in Table IX for each hour of local mean time. In order to 
complete the record of the duration of cloudiness these 


U 
registers are supplemented by special personal observations | forth 
of the state of the sky near the sun for an hour after sunrise | 


Rey——2 


and before sunset, and the cloudiness for these hours has 
been added as a correction to the instrumental records, whence 
there results a complete record of the duration of sunshine 
from sunrise to sunset. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table I; its complement, or percentage of clear sky, is given 
in the last column of Table IX for the stations at which 
instrumental self-registers are maintained. 

The percentage of clear sky (sunshine) for all of the sta- 
tions included in Table I, obtained as described in the pre- 
ceding paragraph, is graphically shown on Chart VII. The 
regions of cloudy and overcast skies are shown by heavy 
shading; an absence of shading indicates, of course, the preva- 
lence of clear, sunshiny weather. 

The formation of fog and cloud is primarily due to differ- 
ences of temperature in a relatively thin layer of air next to 
the earth’s surface. The relative position of land and water 
surfaces often greatly increases the tendency to form areas of 
cloud and fog. This principle is perhaps better exemplified 
in the Lake region than elsewhere, although it is of quite 
general application. The percentage of sunshine on the lee 
shores of the Lakes is always much less than on the wind- 
ward shores. Next to the permanent influences that tend to 
form fog and cloud may be classed the frequency of the 
passage of cyclonic areas. 

The current month.—Considering the high pressure that pre- 
vailed during the month, we should expect relatively clear 
skies west of the Mississippi. This was so only in a measure, 
as may be seen by the departures in the table below. There 
was more than the normal cloudiness over the southern 
Plateau, particularly in southwestern Arizona, which region 
is, ordinarily, more free from clouds than any other. The 
influence of the Great Lakes in producing cloud’is remarkably 
well shown on the chart for the current month, No. VII. 
The vertical temperature gradient of the cold, dry air that 
moves easterly over the comparatively level lands of Minne- 
sota and Wisconsin is probably not disturbed, at least in fair 
weather, until the lakes are reached, and so long as it re- 
mains constant, or nearly so, there is no tendency to form 
cloud. When, however, the relatively warmer air over the 
lakes is reached, a portion of the water vapor in the air is 
condensed and becomes visible as cloud, and the latter is 
carried eastward in the prevailing winds. The greatest effect 
is naturally felt on the eastern shore of the lakes whose longer 
axis runs at right angles, or nearly so, to the direction of the 
prevailing winds. The clouds formed over Lake Michigan 
are not immediately dissolved as soon as they pass beyond 
the shores of the lake, but are carried eastward, giving char- 
acter to the weather over the interior of the State and even 
beyond. One of the direct results of the cloudiness of the 
eastern shore of Lake Michigan is the immunity from severe 
frosts and extremely low temperatures enjoyed by that 
region. 


Average cloudiness and departures from the normal. 

| | 

BES 

New England 5.9 | {0-1 | Missouri Valley ..... 0.6 
Middle Atlantic. ...... 5.5 0.1 | Northern Slope ..... .. | —0.1 
South Atlantic...... | 5.5) -+0.8 Middle Slope.......... 36) —0.4 
Florida Peninsula ........... 5.0 +0.4 Southern Slope ....... .... | 86) —0.8 
| 5.6  +0.4 | Southern Plateau..... .... | 3.2; +0.2 
West Gulf 5.1) —0.2 | Middle Plateau ............ 4.4 —0.7 
Ohio Valley and Tennessee. 5.5 -0.6 Northern Plateau.......... | 63, —0.8 
Lower Lake 8.0) +0.4 | North Pacific Coast......... 6.7) —0.6 
6.5 —0.6 Middle Pacific Coast....... | 4.7| 0.7 
4.1. —1.1 | South Pacific Coast........ | 3.8) —0.6 

per Mississippi 4 4.5 —1,2 
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ATMOSPHERIC ELECTRICITY. Thunderstorms were observed as follows: Colon, 11th; 

Numerical statistics relative to auroras and thunderstorms — 25th Santo —e 29th. meets 
are given in Table IX, which shows the number of stations ain from clear sky.—The observer at Dominica reports the 
from which meteorological reports were received, and the occurrence of a heavy shower with clear sky overhead about 
, noon of the 16th. His explanation of the phenomenon ig 


near by. 


oo eta Ale orms.—One hundred and forty-eight reports of |, . Water temperatures.—The observer at Porto Rico records in 
thunderstorms were received during the current month as his daily journal a number of observations upon the temper- 
against 192 in 1897, and 333 during the preceding month. ature of the water of the bay and ocean near San Juan made 
The dates on which the number of reports of thunderstorms °" December 16. 
‘for the whole country were most numerous were: 22d,40; The observations were taken at the surface, and the resulting tem- 


20th, 32; 3d, 11; 4th, 11. perature is closely the mean temperature of the air for the year (79°), 
Georgia, 18; New Jersey, 18; North Carolina, 18. It is interesting to find that the temperature of the long, narrow, 
Auroras.—The evenings on which bright moonlight must. plack-bottomed channel of San Antonio is the same as that of the open 


have interfered with observations of faint auroras are as- bay. It connects the bay with the small, open harbor of San Antonio 


recedi ; _where the temperature was higher. It is surprising to find the open 
sumed to be the four ing and following the date of full mouth of San Antonio warmer than the large bay of Ban Juan, and the 


moon, viz, from the 23d to the end of the month. th of the latter cold Th h ly 23 mil 
The greatest number of reports were received for the fol-| San Antonio has heavy reefs outside, but a heavy surf rolls up te the 
lowing dates: 13th, 10; 12th, 6; 18th, 4. and small 10 to 2:29) the ai 1.7 
Reports were most numerous from Minnesota, 9; Montana, wes e air was 1.7° 
: : han the water, but when it clouded (from 2:33 to 3:24) it was 
8; Ohio, 7. 24° colder { 
In Canada.—Auroras were reported as follows: Father; Summed up, the observations give the following results: 
Point, 15; Quebec, 6, 18; White River, 14, 28; Winnipeg, - 
14; Minnedosa, 8, 11, 14, 16, 17, 18, 19; Qu’Appelle, 14, 17, In San Juan Bay proper ........... 19 observations, mean 78.2 
18; Banf, 14; Prince Albert, 9; Battleford, 14, 16. Antonio chennel 
n ntonio harbor............- : | 
At mouth of San Antonio harbor 
NOTES ON THE WEATHER OF THE WEST INDIES. 
No serious atmospheric disturbances were observed during) Near the mouth of San Juan Bay. . 2 a “78.0 
the month. Generally tranquil weather, characteristic of the Castle) 
Tropics, was noted at all stations. nel, which is deep. .........-.--. 3 ” “77.5 
> 


CLIMATE AND OROP SERVICE. 


By James Benny, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con-| aaa was 90°, at Ocala on the 3d, and the lowest, 21°, at Crawford- 
ville on the 27th. The average precipitation was 4.12, or 1.32 above 


ditions in the several States and Territories are taken from normal; the greatest monthly amount, 11.80, occurred at St. Andrews 
the monthly reports of the respective sections of the Climate Bay, and per east, 

. . . wipe .—The mean temperature was 46.6°, or 2. ow normal; 
and Crop Service. The name of the section director is given the highest was 80°, at Mauzy on the 30th, and the lowest, 8°, at Dia- 
after each summary. mond on the = 13th. The pre- 
: . ressed in i cipitation was 3.79, or 0.18 above normal; the greatest monthly amount, 
Rainfall is exp in inches. 6.98, occurred at Fort Gaines, and the least, 0.60, at Cartersville.—J. B. 


Alabama.—The mean temperature was 42.0°, or 2.5° below normal; the Marbury. 
highest was 78°, at Bermuda on the 2ist, and the lowest, 8°, at Madison _ /Uinois.—The mean temperature was 26.8°, or 3.9° below normal; 
on the 4th. The average precipitation was 3.58, or 0.12 below normal; the a pea was 64°, at Equity on the 29th and at Cairo and New 
the greatest monthly amount, 8.25, occurred at Elba, and the least, 1.51, Burnside on the 30th; the lowest, 12° below zero, at Scales Mound on 
at Hamilton.—F. P. Chaffee. the I4th. The average precipitation was 1.38, or 0.82 below normal; 
Arizona.—The mean temperature was 40.4°, or 4.6° below normal; the greatest monthly amount, 2.78, occurred at Tuscola, and the least, 
the highest was 84°, at Champies Camp on the Ist, and the lowest, 21° 0.34, at Lanark.—O. H. Linney. 
below zero, at Holbrook on the 13th. The average precipitation was| Jndiana.—The mean temperature was 28.8°, or 4.2° below normal; 
1.73, or 0.07 above normal; the greatest monthly amount, 5.80, occurred the highest was 66°, at Marengo on the 19th, and the lowest, 26° below 
at Tuba, and the least, 0.16, at Music Mountain.— W. G. Burns. zero, at Cambridge City on the 14th. The average precipitation was 
Arkansas.—The mean temperature was 39.5°, or 3.9° below normal, 2.23, or 0.53 below normal; the greatest monthly amount, 3.59 occurred 
the highest was 76°, at Texarkana on the 29th, and the lowest, 4° below | at Knightstown, and the least, 0.60, at Valparaiso.—C. F. R. Wap- 
zero at Keesees Ferry on the 14th. The average precipitation was 1.87, | penhans. 
or 2.89 below normal; the greatest monthly amount, 3.68, occurred at Jowa.—The mean temperature was 18.1°, or about 5.0° below normal; 
Mossville, and the least, 0.56, at Dallas. —Z. B. Richards. the highest was 60°, at Wapello on the 29th, and the lowest, 25° below 
me haere mean temperature was 44.4°, or 2.3° below normal; zero, at Estherville, Mason City, and Ruthven on the 3lst. The average 
the ‘highest was 98°, at —— on the 2d, and the lowest, 12° below precipitation was 0.48, or more than 1.00 below normal; the greatest 
zero, at Boca on the 30th. he average precipitation was 1.20, or 2.77 mont ry anowt, 1.70, occurred at Eldora, and the least, trace, at 
below normal; the greatest monthly amount, 6.07, occurred at Crescent Mason ity.—G@. M. Chappel. 
City, while none fell at Chino.— W. H. Hammon. Kansas.—The mean temperature was 27.8°, or 6.0° below normal; 
Colorado.—The mean temperature was 19.5°, or 7.0° below normal; the highest was 66°, at Marion on the 27th, at Oswego on the 28th, and 
the highest was 68°, at Cheyenne Wells on the 28th, and the lowest, at Fort Scott on the 30th; the lowest was 23° below zero, at Achilles on 
40° below zero, at Garnett on the 3lst. The average precipitation was the 3lst. The average precipitation was 1.73, or 0.72 above normal; 
0.86, or about 0.14 below normal; the greatest monthly amount, 4.18, | the greatest monthly amount, 3.62, occurred at Lebo, and the least, 0.29, 
occurred at Santa Clara, and the least, 0.08, at Delta.—F. H. Bran-| at Achilles.—T7. B. Jennings. 
Kentucky.—The mean temperature was 34.1°, or 4.2° below normal; 


denburg. 
"Florida,—The mean temperature was 57.5°, or 3.5° below normal; the | the highest was 70°, at land on the 30th, and the lowest, 12° 


wee wee 
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below zero, at Eubank on the l4th. The average precipitation was 2.74, 
or 0.53 below normal; the greatest monthly amount, 4.57, occurred at 
Caddo, and the least, 1.31, at Irvington.—H. B. Hersey. 

Louisiana.—The mean temperature was 47.4°, or 5.2° below normal; 
the highest was 80°, at Jennings on the 20th, and the lowest, 11°, at 
Oxford on the 10th. The average precipitation was 3.03, or 1.19 below 
normal; the greatest monthly amount, 7.33, occurred at Port Eads, and 
the least, 1.56, at G. McAdie. 

Maryland and Delaware.—The mean temperature was 35.0°, or 1.5° 
below normal; the highest was 70°, at Pocomoke City, Md., on the 4th 


and 22d, and the lowest, 20° below zero, at Deerpark, Md., on the— 


15th. The average precipitation was 3.54, or 1.04 above normal; the 
test monthly amount, 6.26, occurred at Smithsburg, Md., and the 
ay 1.85, at Boettcherville, Md.—F. J. Walz. 

Michigan.—The mean temperature was 23.1° or 3.4° below normal; 
the highest was 54°, at Fairview on the 18th and at Mottville on the 
29th, and the lowest, 35° below zero, at Humboldt on the 3lst. The 
ave precipitation was 1.87, or 0.25 below normal; the greatest 
monthly amount, 3.62, occu at Ivan, and the least, 0.25, at Port 
Austin.—C. F. Schneider. 

Minnesota.—The mean temperature was 11.9°, or about 2.5° below 
normal; the highest was 54°, at Two Harbors on the 17th, and the low- 
est, 57° below zero, at Pp on the 3lst. The —- precipita- 
tion was 0.18, or about 0.50 below normal; the greatest mont. 7 amount, 
0.64, occurred at Pokegama, while none fell at St. Cloud.— 7. 8. Outram. 

Mississippi.—The mean temperature was 43.5°, or more than 5.0° below 
normal; the highest was 78°, at Waynesboro on the 2d and at Natchez 
on the 30th, and the lowest, 7°, at Ripley on the 13th. The average 
precipitation was 2.09, or about 1.50 below normal; the greatest 
— ] ‘oa 5.78, occurred at Biloxi, and the least, 1.34, at Louis- 
ville.— W. 7’. 

Missouri.—The mean temperature was 28.8°, or 5.9° below normal; 


the highest was 74°, at New Palestine on the 29th, and the lowest, 20° 


below zero, at Eldon on the 14th. The average precipitation was 1.69, 
or 0.68 below normal; the greatest monthly amount, 3.55, occurred at 
Lebanon, and the least, 0.50, at Downing.— A. 

Montana.—The mean temperature was 50.8° or 3.5° below normal; the 
highest was 64°, at Utica on the 26th, and the lowest, 37° below zero, 
at Kipp on the 3lst. The average precipitation was 0.41, or 0.21 below 
aemeel: the greatest monthly amount, 1.89, occurred at Marysville, 
and the least, trace, at Darby.—Z. J. Glass. 

Nebraska.—The mean tem perature was 23.5°, or about 2.0° below 
normal; the highest was 83°, at Fort Robinson on the 20th, and the 
low 22° below zero, at Lodgepole on the Sth and at Camp Clarke 
and Hay Springs on the 9th. e average precipitation was 0.32, or 
about 0.35 below normal; the greatest monthly amount, 1.72, occurred 
—™ while none fell at several western stations.—G. A. Love- 


Nevada.—The mean temperature was 25.3°, or about 5.0° below nor- 
mal; the highest was 70°, at Panaca on the Ist, and the lowest, 15° 
below zero, at Elko on the 24th. The average precipitation was 0.48, 
or 0.81 below normal; the greatest monthly amount, 2.40, occurred at 
Lewers Ranch, and the least, trace, at Bunkerville, Hot Springs, and 
Panaca.—R. F. Young. 


New England.—The mean temperature was 26.4°, or 1.3° below nor- 


mal; the highest was 58°, at Boston, Mass., on the 30th, and the lowest, 
30° below zero, at Fairfield, Me., Berlin Mills., N. H., and Woodstock, 
Vt., on the 14th. The average precipitation was 2.43, or 1.08 below nor- 
mal; the greatest monthly amount, 8.30, occurred at Jacksonville, Vt., 
and the least, 0.75, at Burlington, Vt.—J. W. Smith. 

New Jersey.—The mean temperature was 33.3°, or 0.9° below normal; 
the highest was 66°, at Toms River and Oceanic on the 30th, and the 
lowest was 2° below zero, at Riverdale on the 14th. The average pre- 
cipitation was 3.53, or 0.42 above normal; the greatest monthly amount 
+ os at Bridgeton, and the least, 2.38, at Deckertown.—Z. W. 

nn. 


New Mexico.—The mean temperature was 28.6°, or 6.4° below normal; 


the highest was 75°, at Eddy on the Ist, and the lowest, 30° below 
zero, at Buckmans on the 22d. The average precipitation was 1.19, or 
0.29 above normal; the greatest monthly amount, 2.62, occurred at Fol- 
som, and the least, 0.40, at Bluewater and Santa Fe—R. M. Hardinge. 
North Carolina.—The mean temperature was 42.1°, or 0.5° below nor- 
mal; the highest was 75°, at Newbern and Sloan on the 20th, and the 
lowest, 4° below zero, at Linville on the 15th. The average precipita- 
tion was 2.74, or 1.01 below normal; the greatest monthly amount, 5.69, 
occurred at Highlands, and the least, 1.09, at Murphy.—C. F. von 


nn. 
North Dakota.—The mean temperature was 12.1°, or 1.0° below normal; 
the highest was 55°, at Ellendale and Forman on the 28th, and the low- 
38° below zero, at Woodbridge on the 31st. The average precipi- 
tation was 0.27, or 0.24 below normal; the greatest monthly amount, 
0.87, occurred at Forman, and the least, trace, at Buxton, Melville, 
Steele, and Willow City.—B. H. Bronson. 


__ Ohio.—The mean temperature was 28.8°, or 3.6° below normal; the 
highest was 67°, at Clarksville on the 29th, and the lowest, 18° below 
| zero, at McArthur and Milligan onthe 14th. The average precipitation 
was 2.71, or about normal; the greatest monthly amount, 4.64, occurred 
at Ashtabula, and the least, 1.02, at Annapolis.—J. Warren Smith. 
| Okiahoma.—The mean temperature was 34.7°; the highest was 77°, at 
Fort Sill on the 29th, and the lowest, 2° below zero, at Prudence on the 
(23d. The average was 2.73; the monthly amount, 
bo occurred at Pawhuska, and the least, 1.38, at Tahlequah.—J/. J. 
| Widmeyer. 
Oregon.—The mean temperature was 34.4°, or 3.5° below normal; 
the highest was 70°, at Prineville on the Ist, and the lowest was 10° 
below zero, at Silverlake on the 12th. The average precipitation was 
4.00, or 2.96 below normal; the greatest ae, amount, 16.51, oc- 
curred at Nehalem, and the least, 0.28, at Riverside.—B. S. Pague. 
Pennsyloania.—The mean temperature was 29.8°, or 2.2° below nor- 
mal; the highest was 68°, at Warren on the 30th, and the lowest, 11° 
below zero at Dyberry on the 14th. The average precipitation was 
2.98, or about 0.16 below normal; the greatest monthly amount, 4.79, 
occurred at Somerset, and the least, 1.31, at Franklin.—7. F. Townsend. 
South Carolina.—The mean temperature was 49.5°, or 2.4° below 
normal; the highest was 77°, at Gillisonville on the 20th, and the lowest, 
9°, at Walhalla on the 13th, and at Greenville and Holland on the 
15th. The average precipitation was 2.84, or 0.30 below normal; the 
greatest monthly amount, 6.52, occurred at Gillisonville, and the least, 
1.02, at Cheraw.—J. W. Bauer. 
South Dakota.—The mean te rature was 19.2°, or about 3.0° below 
normal; the highest was 64°, at Chamberlain on the 28th, and the low- 
_ est, 29° below zero, at Ladelle on the 13th. The average precipitation 
was (0.14, or 0.74 below normal; the greatest monthly amount, 1.10, 
“occurred at Fort Meade, and the least, trace, at several stations. —8. 
n. 

_ Tennessee-—The mean temperature was 37.4°, or about 3.5° below 
normal; the highest was 71°, at Yukon on the 30th, and the lowest, 
8° below zero, at Springdale on the 14th. The average precipitation 
was 2.56, or more than 1.00 below normal; the greatest monthly amount, 
4.20, occurred at McKenzie, and the least, 1.00 at Liberty.—H. C. Bate. 

Texas.—The mean temperature for the State, determined by com- 
parison of 32 stations, well distributed, was 9.3° below the normal, 
which shows that December, 1898, was an exceptionally cold month. 
The deficiency in temperature at the several stations ranged from 3.0° 
to 13.9°, with the greatest over the northeastern portion of the State. 
The highest temperature was 92°, at Fort Ringgold on the Ist, and the 
‘lowest, 2° below zero, at Tulia on the 10th. e average precipitation 
for the State, determined by comparison of 31 stations distributed 
throughout the State, was 0.06 below the normal. There was a slight 
excess over west Texas and the central portion of the coast district, 
and nearly normal conditions prevailed elsewhere, except over south- 
west Texas, and the eastern and western portion of the coast district, 
_where there was a slight deficiency, with greatest, 1.75, over the east 
coast district. The greatest monthly amount, 4.08, occurred at Brenham 
and at Jacksonville, and the least, trace, at Fort Ringgold and Point 
Isabel. Snow was reported from all stations except over the extreme 
southern portion of the State, and traces fell at Galveston on the 9th 
l4th. The greatest jocal amount was 10.5 inches at Tulia.—I. 
| née, 

_ Utah.—The mean temperature was 23.3°; the highest was 72°, at Fer- 
Ton on the Ist, and the lowest, 17° below zero, at Fort Du Chesne on 
the 30th and 3lst. The average precipitation was 0.64; the greatest 
‘monthly amount, 1.85, occurred at Thistle, and the least, trace, at 
H. Smith. 

trginia.—The mean temperature was 38.3°, or about 1.7° below nor- 
mal; the highest was 74°, at Spottville on the 21st, and the lowest, 2° 
below zero, at Marion on the 14th. The average precipitation was 3.02, 
or 0.06 below normal; the greatest monthly amount, 6.10, occurred at 
_Columbia, and the least, 1.35, at Hampton.—Z. A. Hoans. 
Washington.—The mean temperature was 31.0°, or nearly 6.0° below 
normal; the highest was 71°, at Kennewick on the 26th, and the low- 
est, 13° below zero, at Usk on the 13th. The average precipitation was 
3.97, or 2.50 below normal, and is the least December precipitation on 
record; the greatest monthly amount, 18.05, occurred at Clearwater, 
and the least, 0.06, at Sunnyside.—G@. N. Salisbury. 

Wisconsin.—The mean temperature was 15.5°, or 4.9° below normal; 
the highest was 60°, at Prairie du Chien on the 16th, and the lowest, 
40° below zero, at Osceola on the 3lst. The average precipitation was 
0.39, or 0.73 below normal; the greatest nf amount, 1.75, occurred 
at Bayfield, while none fell at Spooner.— W. M. Wilson. 
| Wyoming.—The mean temperature was 17.4°, or 6.4° below normal; 
‘the highest was 60°, at Hecla on the 14th, and at Sheridan and Wheat- 
Jand on the 28th; the lowest was 30° below zero, at Bigpiney on the 
9th. The average precipitation was 0.64, or 0.03 below normal; the 
greatest monthly amount, 2.50, occurred at Sherman, while none fell 
at Bigpiney.— W. S. Paumer. 
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SPECIAL CONTRIBUTIONS. 


THE THUNDERSTORM OF SEPTEMBER 17-18, 1895. 


By Atrrep J. Henry. 


ued until 11:30 p. m., after which time it became light ; it disappeared 
entirely about midnight. 
Chicago, 1U., 17th.—Clear all day; warmer; variable winds; hoist east- 


In September, 1895, I had occasion to trace the progress of | erly information signal at 4:30 p. m.; changed to storm southeast at 10 


the front of a thunderstorm across the country by means of | 
the pressure oscillations as given by the barographs at sta- 
tions in the storm track. The particularly interesting feature 
of that storm was the fact that it preserved its vigor during 
the night hours, and was curiously deflected southward on 
reaching central New York. Copies of some of the barograph 
traces illustrating the advance of this storm are given on 
Chart XI. By combining the observations at voluntary 
with those at regular stations, I have been able to draw ap- 
proximate isobronts, as shown on Chart XII a. 

Attention is called particularly to the rapidity of motion 
along the axis of the lower lakes, as compared with adjacent 
land areas. The line of thunderstorms was deflected south- 
eastward after reaching central New York, but does not seem 
to have extended to Norfolk, Va. Rain fell in southern New 
England during the forenoon of the 18th, the conditions which 

roduced the fall apparently advancing from the westward 
in the line of the original thunderstorm disturbance. 

Copies of extracts from the daily journals are given in the 
following appendix for Weather Bureau stations in the line 
of progress of the general thunderstorm disturbance: 


EXTRACTS FROM THE DAILY JOURNALS FOR SEPTEMBER 17-18, 
1895, AT STATIONS NAMED. 


Marquette, Mich., 17th.—Clear until 9:30, when clouds increased until | 


the sky was cloudy; light rain began 3:35 p. m. ending 5:38 p. m.; 
thunderstorm ; first thunder heard at 5:05 p. m.; loudest, 5:20 p. m., 
and last 10:34 p. m.; storm came from the southwest, and moved to- 
ward the east-northeast ; temperature before the storm, 56°; after, —; 
direction of the wind before the storm, east; after, —; thunder was 
heard until 7:58 p. m. as distant rumbles, it then grew louder with 
bright flashes of lightning in northwest, north, northeast, and east; 
light rain began, 7:55 p. m.; ending 10 p. m. 

18th.—Fair at times during the morning; partly cloudy to clear in 
the afternoon. 

Sault Ste. Marie, Mich., 17th.—Clear during forenoon, becoming 
cloudy toward evening ; light rain began 7:24 p. m., continuing at mid- 
night ; much colder all day ; ra brometer until noon, then falling 
sharply and fluctuating considerably between 6 p.m. and midnight ; 
light to fresh variable winds, principally from northwest to northeast 
until 1:30 p. m., then becoming south west to southeast ; brisk southeast 


winds at 10:30 p. m. 
18th.—Light, drizzling rain continued from —— till 10:35 a. m.; 
cloudy the remainder of the day, with a light sprinkle from 4:10 to 4:25 
. m.; slightly cooler, with low barometer, rising slowly after noon; 
brisk southeast winds during night becoming light toward noon ; at 2 
p. m. wind veered to northwest, increasing to brisk and decreasing 
suddenly to light at 8:30 p. m.; at 10 p. m. fresh southeast wind began. 
Green Bay, Wis., 17th.—Thunderstorm; first heard, 3:55 p. m.; loudest, 
4:30 p. m.; last, 5:15 p. m.; storm came from the southwest and moved 
toward the northeast; temperature before the storm, 66°; after, 66° ; 
direction of the wind before the storm, northeast; after, northeast; 
light rain began 3:45 p. m., ended 5:30 p. m.; partly cloudy, cooler. 
weather, rapidly falling barometer, fresh variable winds ; distant sheet | 
lightning observed in the north at 8:20 p. m. | 
18th.—Cloudy weather during morning; clear during afternoon; | 
warmer ; rising barometer; fresh westerly winds. 
Milwaukee, Wis., 17th.—Ordered to hoist easterly information signal 
4:30 p. m.; received at 5 p. m.; thunderstorm, only one peal of thunder 
was feard and that occurred at 5:10 p. m.; storm came from the south | 
and moved toward the northeast ; temperature before, 62°; after, 61°; 
direction of wind before, east ; after, southeast; rain began at 5:10 p. | 
m. and ended at 5:35 p. m.; amount, 0.02 inch ; order to hoist south | 
east storm signals 10:15 p. m.; was received at 10:45 p. m.; brisk east- | 
erly winds to high westerly ; maximum velocity, 25 miles southwest 
at 11:40 p- m.; rapidly falling barometer and much higher temperature | 
during the evening and night. 


18th.—Order to lower signals 10:30 a. m. was received at 10:55 a. m.; | 
much lower barometer and slightly warmer; high westerly winds 
shifting to easterly and decreasing in force; maximum velocity, 4 
miles south west at 3:10 a. m.; dense fog set in at 5:30 p. m. and contin- 


/ to 29.08 and was st 


p. m. 

18th.—Mostly clear in forenoon; continued warm, high westerly 
winds, increasing in force, maximum velocity 40 miles from the south- 
west; signals down at 10 a. m. 

Grand Haven, Mich., 17th.—Dense fog continued through the night, 
lifting at 10 a. m.; fog deposit to the amount of .02 inch was recorded; 
barometer began to fall rapidly at midday with partly cloudy weather 
becoming cloudy and threatening in the evening, with a light thuuder- 


storm; light sprinkling rain from 6:55 to 7:35 p. m.; first thunder heard 


5:58 p. m.; loudest, 6:55; last, 7:25 p. m.; storm moved from west to east; 
temperature before storm, 79°; after, 72°; wind before storm, south- 
west; after, southeast; wind increased from the southeast during the 
night and veered to southwest at 11:15. 

18th.—High southwesterly winds in the early morning diminishing 
toward daylight and veering to northwesterly; cloudy in the morning, 
followed by a dense fog from 9:30 to 11 a. m.; fog deposit, trace; clear 
in the afternoon and at night. 

Alpena, Mich., 17th.—Light rain began at 7:30 p. m. ended at 8:35 p. m.; 
thunderstorm began at 10 p. m.; loudest, 11:55 p. m., and continued; 
storm moved from west to east; direction of wind before, southeast; 
during, southeast, east, northwest, north, and northeast; temperature 
before, 58°; heavy shower of rain began 10:50 p. m. and continued; hoist 


‘easterly information 4:30 p. m.; received 6 p. m.; hoist storm south- 


east 10:15 p. m.; received 11:25 p. m., gale began 11:50 p. m. and con- 
tinued; very sudden and - changes in atmospheric pressure oc- 
curred between 9:30 p. m. and midnight, accompanied by decided rises 


and fall of the waterin Thunder Bay and Thunder Bay River; from 


about 9:30 p. m. to about 10:30 p.m. the barometer fell from 29.17 to 
29.01 when it rapidly rose to 29.22 apparently in about five minutes, 
and then fell to = sa after 11.40 p. m.; at midnight it had fallen 
alling. 

18th.—Thunde..orm ended 12:30 a. m.; direction of wind after, 
southeast and east; temperature after, 55°; rain ended during night; 
winds shifted to northwest at 10 a. m.; gale attained its height 
12:20 a. m., 35 miles southeast; ended 1 a. m.; special observation 2:30 
p.m. * * * Slightly warmer, cloudy, and threatening up to 4 
p. m., when clouds began to break away; Sekween 8:15 a. m. and 9:15 
a.m.the water in Thunder Bay River fell about three feet; The 
barometer during this time was stationary; about 9:15 a. m. the water 
began to rise, amd in afew minutes had about reached its normal level; 
at Puck's Mill work was suspended for about an hour on account of 
the low water. 

Port Huron, Mich., \7th.—Slight change in temperature; light variable 
winds; dense fog began 1 a. m.; ended 7 a. m.; westerly information 
signal hoisted 5:35 p. m. 

18th.—Thunderstorm; first heard, 1:12 a. m.; loudest, 2:19 a. m.; 
last, 5:55 a. m.; storm came from the west andl moved toward the east; 
temperature before and after the storm unknown; direction of the 
wind before the storm, southeast; after, southeast; light rain began 
1:38 a. m., with heavy rain from 1:50 a. m. till 3 a. m.; gale of 32 miles 
southwest at 2:08 a. m.; the thunder and lightning were almost contin- 
uous during the entire storm. 

Detroit, Mich., 1\7th.—Dense fog prevailed from early morning until 
8:10 a. m.; morning cool, but the day was quite warm; falling barom- 


eter with light to fresh westerly winds going to easterly at 2 p. m.; 


distant lightning was first seen at 8:27 p. m.; three peals of thunder 
were heard; first, 9:10 p. m.; last, 9:20 p. m.; light rain from 9:17 p. m. 
to 9:40 p. m.; storm moved from west to east; temperature before, 65°; 
after, 65°; wind direction before, northeast; after, southeast. 
18th.—Falling barometer with much higher temperature; brisk to 
high westerly winds going to fresh northeasterly after 8 p. m.; a light 


_ shower fell from 3:25 a. m. to 3:50 a. m.; it was accompanied by a gale 


which began at 1:36 a. m., reaching a maximum of 32 miles southwest 


at 2:39 a. m., ending at 3:50 a.m.; a second gale began at 8:45 a. m., 


ending at 2:02 p.m.; maximum velocity 32 miles west at 9:49 a. m.; 
at 9:45 a. m. a westerly information signal was hoisted and was lowered 
at sunset; rising barometer during the evening and rapidly falling 
temperature; evening clear. 

Toledo, Ohio, \17th.—Clear day; falling barometer; warmer; light to 
brisk west winds, becoming variable; thunderstorm moving from west 
to east, with very sharp and frequent lightning; first heard, 8:30; loud- 
est, 9:15; last, 11:10 p. m.; temperature before, 73°; during, 67°; after, 
73°; wind before, southeast; during, southeast, west, southwest; after, 
southwest; rain began 8:58; ended, 11:40 p. m.; amount, .28 inch. 

18th.—Clear day and night, falling, followed by rising barometer; 
continued warm; brisk to high winds, southwest shifting to north west; 
maximum velocity 29 miles northwest at 10 a. m. . 

Sandusky, Ohio, 17th.—Weather clear and slightly cooler, with light 
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to fresh westerly winds; light rain began 10:16 p. m., ended 11:10 p. m.; 
amount, .11 inch; thunderstorm; first heard, 10:20 p. m.; loudest, 11 
p. m.; last, 11:06 p. m.; storm moved from northwest to southeast. — 

18th.—Weather clear and warmer; westerly winds, becoming high 
at 9:45 a. m., decreasing to light late in p. m. 

Indianapolis, Ind., 17th.—Warm, clear in the forenoon; partly cloudy 
in the afternoon ; near sunset, threatening clouds in the west ; at 7 p. 
m. noted ae southwest ; heard first thunder at 7:07 p. m., loud- 
est, 7:15 p. m., and last at 7:54 p. m.; light rain from 7:20 p. m. to 7:40 
p. m.; frequent flashes of lightning followed by distant thunder ; the 
storm moved from northwest to southeast ; no change in temperature ; 
wind, light south preceding ; northwest during, and south after the 
storm ; clear evening. 

Columbus, Ohio, 17th.—Cloudy in the morning, clearing during the 
forenoon ; a slight sprinkle of rain began and ended during the night 
of the 16th and 17th; rainfall 8 p. m. [16th] to 8 p. m. [17th], trace. 

18th.—Clear weather and sek? ot rising temperature in the morning ; 
fresh to brisk southwesterly wind during the day, falling to light in 
the evening ; thunderstorm ; first heard at 3 a. m.; loudest, 3:20 a. m.; 
last, 4 a. m.; temperature before the storm, 68°; after, continued to 
rise ; direction of the wind before the storm, south ; after, southwest ; 
light rain began and ended during the night of the 17th and 18th ; 
rainfall, 8 p. m. to 8 p. m., 0.04 inch. . 

Cleveland, Ohio, 17th.—Slightly warmer, followed by slightly cooler ; 
generally clear weather, followed at night by increasing cloudiness 
with a trace of rain during the night, and light rain beginning at 10:30 
p. m. and continuing ; slightly lower temperature ; light to fresh south 
winds, veering to southeast, generally southwest, increasing in force 
after 11 p. m. 

18th.—North west signals hoisted by local forecast official at 9:50 a. m.; 
following received at 11 a. m.: “‘ Hoist southwest signals 10:20 a. m. at 
Cleveland, Erie, Buffalo, and on Lake Ontario; storm central over 
Lake Huron, moving east.’’ Telegram calling for 1 p. m. special re- 
ceived at 12:52 p. m.; observation taken on time, filed 1:20 p. m.; much 
warmer and unusually close, muggy, generally clear weather; much 
lower barometer ; high southeast winds veering to northeast, generally 
southwest, with storm velocity from 2:03 a. m. to 1:41 p. m.; a gale 
from 4:20 a. m. to 5:05 a. m., with a maximum of 40 miles southwest at 
5:02 a. m., decreasing in force after 2 p. m. 

Brie, Pa., 17th.—Partly warm, and pleasant. 

18th.—A thunderstorm raged from 1 to 3 a. m., accompanied by 
lightning and rain ; during the storm the wind reached 28 miles from 
the west; the thunder claps were unusually loud and the lightning 
flashes terrific ; it was a most severe storm and extended over a large 

rtion of western Pennsylvania; horses were killed and trees blown 

own, but no loss of life reported. Amount of rainfall, .54 of an inch ; 
cloudy and threatening, warm and depressing ; clear at night. 

Buffalo, N. Y., 17th.—Partly cloudy day, quite warm in daytime, 
with some threatening clouds at sunset ; westerly winds fresh to brisk 
becoming northeast in evening. 

18th.—Partly cloudy day, being cloudy with heavy rain in morning 
and light local rains during day, cooler ; variable winds fresh and brisk 
at intervals when from the westward; thunderstorm moved from 
southwest to northeast ; first thunder heard, 3:10 a. m. ; loudest, 3:20 
a. m.; and last, 4:15 a. m.; wind before, northeast ; during, northeast- 
east ; after, southeast ; the temperature fell from 58° to 52°; up storm 
southwest signals at 9:15 by order of local forecast official, and order 
confirmed by Chief of Weather Bureau at 11:37 a. m., and down at 
10:25 p. m. ; no high winds during display, but threatening conditions 
on a. m. map demanded same. 

Rochester, N. Y., 17th.—Very heavy dewfall in morning; measure- 
ment in gauge, 0.01 inch ; mostly clear, slightly warmer, southwest to 
northwest fresh and brisk winds. 

18th.—Light rain 1:15 to 1:25 a. m.; thunderstorm ; first heard, 2:50; 
loudest, 3:20 ; last, 4:10 a. m. ; moved from south to north ; light rain 
2:20 to 5:40 a. m.; temperature and wind direction before storm 63°, 
northwest; after, 56°, southeast; thunderstorm ; first heard, 10:24; 
loudest, 10:32; last, 10:40 a. m.; moved from west to east ; light rain 
10:20 to 11:40 a. m. ; temperature and wind direction before storm 56°, 
southeast ; after, 59°, north ; light rain 7:10 to 8:15 p. m. 

Albany, N. Y., \7th.—Warmer, pleasant day; scattered clouds in the 
afternoon, ey me cirro-cumulus, moving from the west; low percent- 
age of humidity at the evening observation ; character of day, 2, clear. 

18th.—Light rain during night (17-18th) to 10:00 a. m.; 3:03 p. m. 
to 3:17 p. m. and 6:30 p.m. to 7:30 p.m; weather threatening, with 
considerable amount of rapidly-moving scud ; special observations 
taken at 10:35 a. m. and 1:00 p. m. 

New York, N. Y.,17th.—Light haze in morning; light fog from 7 p. m. 
to 9 p. m.; clear day. 

18th.— Evidence of tornadic action was observed in the east of station 
between 9:10 a. m. and 9:20 a. m.; there was a bank of dark clouds in 
great confusion moving apparently from the south; distinct formation 
could not be fully observed on account of the dense fog at the time; 
beginning at 9:05 a. m. the barometer fell .2 inch in fifteen min- 
utes; the wind shifted from southeast to south and increased from 8 to 
48 miles an hour; the temperature fell about 3°; at 9:30 a. m. the wind 
backed to southeast then to northeast and to north; the barometer rose 


as quickly as it fell, making almost a perfect Y on the ba ph sheet; 
no damage was reported in this neighborhood; distant lightning ob- 
served in the east from 8 p. m. to9 p. m.; light fog from 6a. m. to 9 
a. m.; dense fog from 9 a. m. to 10:10 a. m., then light from 10:10 a. m. 
to5 p. m.; light rain began 7:25 a.m. and ended at 9:45 a. m.; light 
rain ‘Senen 2:20 p. m.; ended 2:35 p. m.; southwest signals hoisted 10:35 
a. m.; lowered 6:30 p. m.; partly cloudy day. 

Philadelphia, Pa., \17th.—Partly cloudy and warmer; evening clear. 

18th.—Light fog from about 4 a. m. to 9:30 a. m.; morning cloudy; 
light rain began 7:10 a. m., increasing to brisk shower after 8 a. m. 
and ending 9:50 a. m.; marked barometric fluctuations between 9 and 
10 a. m.; barometer fell .15 inch in about forty-five minutes, and then 
rose sharply .05, followed by a very slight and gradual fall; the wind 
increased to 33 miles for a short time ust before 10 a. m., and after- 
wards continued very brisk all day; special observation taken at 10:10 
a. m.; day mostly cloudy with sunshine during middle portion. 
* * * Evening clear until about 10 p. m. when the sky clouded over 
for a short time with a sprinkle of rain at 10:06 p. m.; thunderstorm; 
first thunder heard at 10:06 p. m., loudest, 10:10, and last heard 10:20 
p- m.; the storm came from the west and moved toward the east; tem- 
perature before storm, 75°; after, 74°; direction of wind before, south- 
west; after, southwest. 

Harrisburg, Pa., 17th.— Pi warmer and cloudy throughout; light 
showers at intervals; during forenoon light westerly winds areas 9 

18th.— Day opened with thunderstorm; first thunder, 7 a. m.; loudest, 
7:40 a. m.; last heard, 7:15 p. m.; moved from west to southeast; temper- 
ature before, 63°; after, 80°; wind before, west; after, south; no hail; 
clearing and warmer during afternoon; distant lightning during evening. 

Baltimore, Md., 18th.—Cloudy, with light fog in the early morning ; 
light rain began at 8:20 a. m., followed by a thunderstorm ; first heard, 
9:15 a. m.; loudest, 9:40 a. m.; last, 11:10 a. m.; storm came from the 
northwest and moved toward the southeast ; temperature before the 
storm, 72°; after, 69°; rain ended at 11 a. m., followed by partly cloudy 
and clear weather ; total rainfall for day, 0.25 inch; slightly warmer ; 
light, brisk, and fresh southwest winds. 

Washington, D. C., 18th.—Partly cloudy ; thunderstorm ; first thun- 
der, 9:40 a. m.; loudest, 10 a. m.; last, 10:55 a. m ; storm moved from 
north to south ; temperature before, 73°; after, 67°; direction of wind 
before, south ; after, south ; wind, 24 miles from north during storm; 
rain, 8:40 a. m. to11:20a.m.; cleared at noon ; cloudy and partly cloudy 
during the evening ; lightning northwest to north ; clearing at 10a. m. 

New Haven, Conn., 17th.—Clear until 1:20 p. m.; partly cloudy re- 
mainder of the day ; much clearer. 

18th.—Cloudy day ; light fog prevailed from 9:20 a. m. to 5:40 p. m.; 
light rain from 7:10 a. m. to 10:05 a. m., and from 9:22 p. m. to 9:27 p. m. 

New London, Conn., 17th.—Clear and pleasant, slightly warmer ; light, 
westerly winds. 

18th.—Cloudy and threatening until 7:30 p. m., when it became clear 
and continued remainder of day; rain began 8:06 a. m. and ended 
10:41 a. m.; began again 6:06 p. m. and ended 6:32 p. m.; amount for 
ay eg inch ; light, variable winds. 

ck Island, R. I., \7th.—Clear and pleasant, decreasing pressure, 
fresh, southwest winds. 

18th.—Slightly warmer ; light rain began at 10:10 a. m. and ended at 
11:15 a. m.; light, variable winds. 

fantucket, Mass., 17th.—Slowly falling barometer, rising temperature; 
light, westerly winds ; light rain began and ended during night ; amount, 
0.01 inch ; dense fog set in at 7 p. m. 

18th.—Cloudy weather ; light rain bomen 10:10 a. m.; south west sig- 
nal received 11:35 a. m.; rain ended 2:35 p.m.; amount, 0.06; gentle, 
becoming fresh, southeast winds shifting to northwest in evening ; ba- 
rometer fell rapidly in late a. m. 

Boston, Mass., 17th.—Light clouds gathered before noon, at which 
hour a large, well-defined solar halo became visible ; the clouds passed 
away at sunset, but returned shortly after the evening observation ; 
the feature was the marked increase in temperature, the latter advancing 
16° above the highest figure of yesterday, making the day seem very 
warm in contrast ; west to southwest winds, brisk in the afternoon. 

18th.—Threatening clouds in the early en of the morning turned 
to a light, drizzling rain which lasted till about 1 p. m., with cloudy 
skies throughout the remainder of the day; the prevailing north to’ 
east winds brought a low temperature, and the air was chilly and disa- 

reeable ; southwest signals ordered on Newport section in the morn- 
ing, and information signals at Boston and section ; special observations 
taken at 10:40 a. m. and 1 p. m, 


LOCAL ATMOSPHERIC DISTURBANCES. 
By A. J. Henry. 

In addition to the local thunderstorms, tornadoes, and hail- 
storms and such local phenomena as chinook winds, and di- 
urnal land and sea breezes, there are still other disturbances 
less conspicuous to the eye and which might be thought to 
be purely local phenomena if we had not records from enough 
stations to show that they have a very general aspect. The 
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preceding paper shows that so-called barometric waves sweep 
over the country in connection with thunderstorms. May 
they not also occur without thunderstorms? Such a case 
may be that of June 20, 1898, when the wave-like oscillations 
of the barometer at Williston, North Dakota, between 8 p. m. 
and midnight, were very remarkable and were repeated on 
the 22d, between 2 p.m. and 9 p. m., and again on the 23d 
between 4 p. m. and 8 p. m., although with diminished inten- 
sity. Notable disturbances are also found on nearly the same 
dates at the neighboring stations, Miles City, Mont., and Bis- 
marck, N. Dak., but are barely visible on the barogram for 
Moorhead. (See Chart XIIb, on which the barograms are 
reproduced. ) 

he general weather maps of 8 p. m. June 20, and 8 a. m. 
June 21,show that an area of low pressure, with southeast 
winds, was passing eastward over this region of the country, 
followed by high pressure with northwest winds. 

The daily journals of the stations are as follows: 


Williston, N. Dak., June 20, 1898.—Clear weather with light to fresh 
southeast winds ; thunderstorm began at 8:50 p. m., ended during night. 
June 22, 1898.—Partly cloudy ; rain began and ended during night of 
2ist; began again at 9:30 a. m.; ended 10:20 a. m.; total, 0.12 inch; 
light northwest to southeast winds. 
une 23, 1898.—Cloudy ; rain began and ended during night ; be- 
gan again 8:30 to 9:25 a. m., 10:20 to 10:40 a. m.; began 5 p. m. and 
continued ; total, 1.11 inch; wind fresh from the north. 


Miles City, Mont.—The station agent in charge of this sta- 
tion does not keep a daily journal, but he has entered the 
word “thunderstorm ” against the 8 p. m. observation of the 
20th, thus indicating that such a storm was in progress at 
that time. 

Bismarck, N. Dak., Jane 20, 1898.—Continued hot weather; maxi- 
mum temperature, 95°, minimum, 70°; barometer falling steadily and 
slowly ; temperature above 90° most of the afternoon, and only fora 
high, southerly wind the heat would have been oppressive; but an 
occasional cloud to be seen during the day, and there was none at all 
just before sunset, but soon after a heavy bank of clouds appeared in 
the southwest horizon and rose steadily, accompanied by almost inces- 
sant lightning, followed by a thunderstorm ; first thunder heard at 
11:48 p. m. and continued ; maximum wind velocity, 30 miles. 

June 21, 1898.—Thunderstorm continued ; loudest thunder heard at 
12:53 a. m.; rain began at 12:15 a. m. and ended during night, being 
heavy for a short time after it began. The day was warm, but rot so 
warm as yesterday, with a light, southerly wind shifting to north west, 
and — changes in barometer ; the wind attained a maximum veloc- 
ity of 34 miles from the southwest soon after midnight ; the rainfall 
during the thunderstorm amounted to 0.45 inch ; lightning in the east- 
ern horizon began eurly in the evening and continued. 

June 22, 1898.—Heavy thunderstorm began during night, no data; 
rain began during night, and ended at 8:10 a. m., followed by cloudy 
and threatening weather and another thunderstorm ; first thunder 
heard at 12:14 p. m.; loudest at 12:16 p.m.; storm came from the south- 
east and moved toward the north ; temperature before the storm, 76°; 
after, 78°; direction of wind before the storm, east ; after, southeast ; 
no hail nor maximum wind velocity ; light rain began at 12:20 and 
ended at 12:36 p. m.; amount, 0.02, The day was partly cloudy and 
threatening for the pee nad rtion of the time, with slightly lower 
temperature and stationary barometer, and fresh, generally easterly 
winds; lightning in the eastern horizon in the early evening. 


Havre, Mont——The barogram shows no disturbances in 
ressure on the 20th corresponding to those observed at Wil- 
iston. It does show, however, marked oscillations of the 

barometer in connection with a thunderstom twenty-four 
hours earlier. The observer’s journal on the 20th follows: 

June 20, 1898.—Cloudy at 11:00 a. m. ; rain began at 11:59 a. m. and 
ended at 5:10 p. m. ; clearing at 5:30 p. m. ; clear at 6:00 p. m. ; partly 
cloudy day and cooler. 

The reports of voluntary observers between Williston and 
Bismarck do not show, asa rule, the beginnings and endings 
of rainfall or thunderstorm and it is, therefore, impossible 
to trace the Williston storm southeastward toward Bismarck, 
or, in fact, in any direction, so far as could be discovered. 
This is perhaps not surprising in view of the paucity of 
observing stations in the vicinity of Williston, the nearest 
one being about 50 miles distant. 


Moorhead, Minn. (about 200 miles due east of Bismarck), June 20, 
1898.—Partly cloudy in the morning soon clearing ; the day was ve 
warm, with fresh to brisk southeast wind; maximum temperature, 00°, 

June 21, 1898.—The day was partly cloudy, with fresh to brisk and 
high wind ; maximum, 34, southeast at 12:45 p. m.; thunder at 11:20 
p. m.; storm reported on 22d. 

June 22, 1898.—Thunderstorm ; thunder first heard at 11:20 p. m. of 
the 2lst; loudest at 12:20 a. m.; last about 3:00 a. m.; the storm came 
from the southwest and moved toward the northeast ; temperature 
before the storm, 71° ; after, 63° ; direction of wind before the storm, 
southeast ; after, southeast; rain began 12:05 a. m.; ended during 
night, amount at 8:00 a. m., 0.10 inch ; high wind in the early morn- 
ing, maximum 35 southeast at 12:45 a. m. ; wind continued brisk south- 
east. Thunderstorm (2d); thunder first heard, 3:55 p. m.; loudest 
4:40 p. m. ; last, 5:10 p. m.; the storm came from the southeast and 
moved toward the northeast ; temperature before the storm, 82° ; after, 
68° ; direction of wind before the storm, southeast; after, southeast ; 
no hail at station; rain began 4:40 p. m., ending 5:10 p.m. ; total 24- 
hour rainfall, 0.14 inch. 

Summarizing the foregoing by dates, we find that on the 
20th thunderstorms occurred at Williston (latitude, 48° 9’ 
N.; longitude, 103° 35’ W.), Miles City (latitude, 46° 25’ N.; 
longitude, 105° 49’ W.), and Bismarck (latitude, 46° 47’ N.; 
longitude, 100° 38’ W.), beginning at 8:50, 7:55, and 11:48 
p. m., respectively. The curves of each barogram, while dif- 
ering among themselves in their sinuosities, all show a more 
or less marked disturbance of pressure about the time the 
thunderstorms began. The fact that the thunderstorm at 
Bismarck did not begin until about four hours after the one at 
Miles City suggests that after all there may have been a contin- 
uous line of thunderstorm development between the two places. 

2ist.—The thunderstorm of the 2Ist continued at Bis- 
marck, but there were no thunderstorms or perturbations in 
the barograms at the remaining stations, if we except two 
small drops in the Moorhead curve about ten and fifteen 
hours after the principal drop at Bismarck. 

22d.—The Williston observer reports that a rainstorm 
began during the night; the Bismarck observer, a heavy 
thunderstorm. Both barograms show marked oscillations of 
pressure beginning at | a. m. at Williston, and shortly before 
2a.m.at Bismarck. As the distance between the two sta- 
tions is about 160 miles it seems evident that in this case 
there was no actual propagation of an atmospheric wave 
from the one station to the other. The Moorhead barogram 
shows a pressure oscillation very shortly before 11 p. m. of 
the 2Ist, and the observer reports a thunderstorm at 11:20 
p. m., continuing until 3 a. m. of the 22d. Thunderstorms 
were, therefore, apparently in progress simultaneously at two 
of the stations and a rainstorm at the third. 


— 


ARE OUR WINTERS CHANGING? 
By A.rrep J. Henry. 


The frequency and severity of the cold waves that have 
visited the southern portion of the United States in late 
years, and the fact that the present winter season began 
much earlier than usual have led a number of people to make 
inquiry as to what are the reasonable expectations for the 
future? Is it probable that a more or less permanent change 
in the character of the winters has taken place? This prob- 
lem is important since it involves a possible readjustment 
of present economic conditions. It is not new, nor is it any 
nearer a clear and definite solutioh than it was fifty years ago. 
According to the trend of the best thought of to-day the cli- 
mate is not perceptibly changing. The mean temperatures 
obtained by the earliest instrumental observations, both in 
this country and abroad, show no differences greater than 
might reasonably be due to the character of the instruments 
used and their environment. The yearly means for a single 
station do not show a steady increase in heat culminating in 
a period of high temperature and then gradually ing 
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toward a period of diminished heat, but rather an irregu- 
larity in the distribution of warm and cold years that sug- 

ts at once the absence of any system of compensation or 
any gradual progression from oneextreme totheother. Studies 
of annual means, when broadened to include those from a 
number of stations scattered over the globe are not devoid of 
interest, though perhaps they have not as yet yielded results 
of immediate practical importance. 

For the States bordering the Gulf and South Atlantic 
coasts continuous instrumental records of the temperature 
previous to 1870 are lacking, although a number of broken 
series are available. The degree of cold experienced before 
that date is naturally a matter of considerable uncertainty, 
and while we may form a general idea of the relative severity 
of the winters, we are prevented from making as full an ex- 
amination of the matter as its importance demands. 

Taking Florida as a concrete illustration, we find that at least 
four very disastrous freezes have occurred within the one 
hundred years ending with 1898. We are inclined to the opin- 
ion that the first one, viz, that of 1835, was the most severe. 
The State then escaped further visitation for a period of fifty- 
one years, or to January, 1886. The next period of immunity 
was comparatively brief, viz, seven years, or to December, 
1894. Within two months of the last-named date, a second 
disastrous freeze occurred and there have been a number of 
dangerously low temperatures since. 

The impression that the climate is changing is partly due 
to the fact that in recent times an account of every severe 
frost and freeze that occurs in the South is sent broadcast to 
all parts of the country, whereas, during earlier times no rec- 
ord was preserved except of the very severe freezes. This 
very lack of information respecting the earlier minor freezes 
prevents us in a measure from asserting in a more positive 
manner a rule of climate that appears to be common to all 
parts of the United States, viz, that periods of great refrigera- 
tion generally extend over several years. In support of this 
assertion, as affecting Florida, reference is made to the fact that 
the great freeze of 1835 was preceded by two severe winters, 
1830-31 and 1831-32, and was immediately followed by a 
winter of more than average severity, 1836. The freeze of 
1886 was preceded by a cold spell in January, 1884 (mini- 
mum at Jacksonville 21°), and the temperature fell to 22° at 
Jacksonville in January of 1887. The two freezes of the win- 
ter of 1894-95 were preceded bya cold wave in 1893,in which 
temperature fell to 24° at Jacksonville. All of this would 
seem to indicate, as above stated, that cold years are likely to 
be followed by years of similar character separated by one or 
more warm years, the complete cycle of events extending over 
from four to seven years; but we should not forget that this 
conclusion is not based on sufficient data to establish it firmly. 


OBSERVATIONS AT RIVAS, NICARAGUA. 


The records contributed for many years by Dr. Earl Flint, at 
Rivas, Nicaragua, include barometric readings. His present 
station is at 11° 26’ N., 85° 47’ W. The observations at 7:17 
a.m., local time are simultaneous with Greenwich 1 p.m. The 
altitude of his barometer is 36 meters above sea level, but until 
the barometer has been compared with a. standard it seems 
hardly necessary to publish the daily readings. The wind 
force is recorded on the Beaufort scale, 0-12. When cloudi- 
ness is less than yy, the letter “ F,” or “ Few,” is recorded. 

This station is situated on the western shore of Lake Nica- 
ragua, not far from the eastern end of the western division of 
the Nicaragua Canal. The volcano Ometepe, on an island in 
Lake Nicaragua, is about 10 miles northeast of the station. 
Mr. Flint’s records occasionally mention the presence of clouds 


Observations at Rivas, Nicaragua, November, 1898. 
OBSERVATIONS AT 7:17 A. M. LOCAL (8 A. M. EASTERN STANDARD) TIME. 


= Wind. Upper clouds. Lower clouds. | 

iaé 

° ° | 
74 71 se. k. 10 | se 0.06 
73 se. ks. Few se 0.00 
| 78 74° ne. 1 | cs. 0.00 
76 73 ne. 1 | cs. 0.10 
72° ne. k. Few | ne 2.76 
74 | ne. 1 k. 10 ne 0.04 
10 77 72 | ne. 2) cs 5 | se 5 | ne 0.04 
7 tlic. 2 sw k. ne 1.28 
75 ne. 0 | es. 8 | e. k. 8 | ne. 1.77 
IB 75 74° «ne. | ks. 10 | ne 0.69 
76 72 | ne. lic 5 | se. k. 5 ne 0.00 
15 76 74 ne. ks. 10 ne 0. 37 
16 76.5, 71 ne. lick, | | 0.38 
| 7) ne. ks. 9 ne 0.00 
1B 76 73 | ne. cs. BO, 0.00 
19 76 | ne. os. SIMO: 0.13 
BD | 70 | ne. D ks. 10 | ne. 0.00 
7% ne. k. Few ne 0.00 
73 «one. k. 2 ne 0.00 
766 ne. | k. Few ne 0.00 
7% «ne. Few se ks. Few | ne 0.00 
2. ....| 76.5 | ne. k. Few ne 0.00 
78 | 74 ne. B ks. 10 ne. 0. 36 
7 | ne. ks. 10 | ne. 0.31 
73 ne. cs Few ne. k. Few ne. 0.00 
— ee 76 | 71 ne. 3 cs Few | ne ks Few ne. 0.00 


Rainfall nearly twice the normal for November. 
OBSERVATIONS AT 8:43 P. M. SEVENTY-FIFTH (8 P. M. LOCAL) TIME. 


| ee Wind. Upper clouds. Lower clouds. 
| 

° | 
75 | 72) w. | 0.5) es.-ck.| 10 
7% | 73 0 | 10 | nw. | 
4 | 80 76 se. 1 | ¢.,ck. BO. 
81 77 | se. 1 ck 
80 76 se. 2 cs 
8 - 78 | Tse. Joos 
78 75 | e. 10 
| %7 74 | se. k 10 se 
7 76 | ne n 10 ne 
| 74 ne success ks. 10 | ne 
77 73 | ks. 5 | ne 
7 «| 0 ks. 10 | ne. 
78 72 | e. 1 OK. | of 
-| | 73 | ne. 2 Few 
79 75 | ne k. 9 | ne. 
74 «se sees k 10 | se 
Means......... | dicts 


MEXICAN CLIMATOLOGICAL DATA. 
Through the kind cooperation of Sefior Mariano Barcena, Di- 
rector, and Sefior José Zendejas, vice-director, of the Central 
Meteorologico-Magnetic Observatory, the monthly summaries 
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of Mexican data are now communicated in manuscript, in ad- 
vance of their publication in the Boletin Mensual; an abstract 
translated into English measures is here given in continua- 
tion of the similar tables published in the Monraity WEATHER 
Review since 1896. The barometric means have not been 
reduced to standard gravity, but this correction will be given 
A —_ _ date when the pressures are published on our 
art LV. 


Mexican data for November, 1898. 


| Temperature. | | direction. 
Stations | | Ss = 
| | | 
| ‘eet. | Inch. OF.|°F.|°F.| & (Inch. 
Leon (Guanajuato).../ 5,984 | 24.30 | 76.3 34.9 60.6 58 (1.14) nnw. sw 
Linares (New Leon). 1,188 | 28.78 83.3 42.8 61.5 7341.79) a. n. 
Mazatlan ..........+.. 2 | 29.90 85.1 63.7 | 70.5 | 0.57) nw. | sw 
Merida (Yucatan).... 50 20.91 | 61.7 76.8 8 4.49 | e. | @. 
Mexico (Obs. Cent.)... 7,472 23.06 | 72.5 36.5 57.2) 67 1.23 nw. sw. 
Morelia (Seminario)... 6,401 23.97 74.1 41.4 58.8 7 0.46 sw. | sw. 
O@XAOR 5,164 2.07 | 83.7 | 42.8 67.1 62 0.08 nw. | ne. 
Puebla (Col. Cat.) 7,112 2.36 77.0 32.5 59.7 75 3.48 ene. le. 
Tuxpan (Vera Crus).| 90.26 89.6 52.3 70.7 82 1.44 nw. 8. 
015 22.51 77.4 | 3.8 58 (0.56 sw. | 
Zapotlan 5,078 78.3 49.3 61.9 79 0.61 | se. sw. 
| 
DECEMBER, 1898. 
Feet. Inch. | ° F. Inch. 
Durango (Seminario) 6,043 ...... | | BB.0 0.18 |.... -| W. 
Leon (Guanajuato).. 5,984 | 24.33 | 73.8 30.9 56.3, 49 T. | ssw sw. 
Merida (Yucatan)....) SO 30.02 56.8 73.6 79 6.21 e n. 
Mexico (Obs. Cent.)... 7,472 23.08 70.3 36.9 54.5 6 0.05 nw. sw. 
Morelia (Seminario)... 6,401 24.00 73.0 39.0 55.8 62 0.07 ssw. w- 
. 5,164 25.12 | 82.0 388.1 68.0 SF 1.41 nw. sw. 
Pueblo (Col. Cat.).... 7,112 | 23.39 73.4 32.9 56.3 70 0.39 ene. se., 886 
Tuxpan (Vera Cruz). ...... 30.21 -2 46.4 68.3 T. nw 8. 
Zapotian (Seminario) 5,078 | | 77.4 | 61.5 | 7 | 0.01 | sse sw 


METEOROLOGICAL OBSERVATIONS NEAR CIRCLE 
CITY, ALASKA. 
By J. O. Hott. 


Mr. J. 0. Holt, formerly a voluntary observer of the Weather | - 


Bureau, has kindly furnished a copy of meteorological obser- 
vations made by him in the Birch Creek Mining District, 
Alaska, from December, 1896, to June, 1898, inclusive. Mr. 
Holt’s remarks in connection with the observations and his 
sojourn in Alaska are as follows: 


These observations were taken about 75 miles south of Circle City in 
the mountains at headwaters of Birch Creek. I consider them of value 
for this reason, that during the colder parts of winter the thermometer 
stands from 15° to 20° higher here in the mountains than down on the 
flats, at Circle City, or at any point along the Yukon River. But in 
summer the thermometer stands highest in the lowlands. These are 
facts that every old timer has noticed, but I have never heard a satis- 
factory explanation for them. Of course our coldest weather is per- 
fectly quiet, and as there is much more wind in the gulches than on 
the flats that is certainly one of the factors. I have seen the tempera- 
ture run up 30° in 3 hours at the beginning of a wind, and run down 
as quickly when the wind ee blowing. 

During March, 1897, when the temperature was —42° at the mines it 
was © at Circle City, down on the Yukon, 75 miles away. The diver- 

nce became less as the temperature rose toward zero. 

The fact that interior Alaska is as dry as eastern Washington is hard 


to believe even by one who has spent years in the country. For eight | 


months everything is buried under snow, and for the other four the 
country is covered with lakes, sloughs, —— and soggy moss reach- 
wat the very mountain tops, yet the annual rainfall is only 12 or 13 
nches. 

The two winters which these records cover were, from all reports, 
very mild ones for this locality. 


Observations in the interior of Alaska during the short 


summer have an important bearing upon the agricultural 
ssibilities of thatregion. Besides the observations made b 


vy ping of wind. ‘° Mean tempera 


June, 1897, p. 248), and that by Mr. Wm. Ogilvie, Land Sur- 
veyor of the Dominion of Canada (see the Scottish Geograph- 
ical Magazine, Vol. XIV, No. 7). A summary of Mr. Ogilvie’s 
observations appears in the MonrHity WeaTHER Review of 
June, 1898, pp. 253-254. 

It is quite possible that the mountainous country, where 
the observations above referred to were made, is not adapted 
to the purposes of agriculture. The minimum temperatures 
in summer, however, give us some idea of the conditions 
which must prevail at lower altitudes and nearer the coast. 
Mr. Holt’s observations have been summarized in the Divi- 
sion of Records and Meteorological Data, and the results are 
given in the table following. 

In June, 1897, the temperature fell to 40° or below on three 
days; in July on but one day; in August on fifteen days, and 
the minimum temperature was 40° or below continuously 
from the 18th of August to the 3lst. In June, 1898, the tem- 
perature fell to 40° or below on four days. At Camp David- 
son, the site occupied by the United States Coast Survey 
party of 1889-90, the temperature in June fell to 40° or 
below on twelve days, and the minimum of the month was 
29.8° on June 27; in July the temperature fell to 40° or below 
on five days; in August on eleven days. 

It would seem from the above that frost and freezing tem- 
peratures are to be expected in the latter part of August, and 
that there is indeed a possibility of frost in every month of 
the summer season. 


Observations at Circle City (near), Alaska. 
Latitude, 65° 30’ north; longitude, 144° — west. 


| 
| 
1997....... 3.5 3.5 97.6 43.3 65.5 63.3 56.7 83.8 19.3) 5.0 
MEAN MINIMUM TEMPERATURE. 
1897....... — 9.1 —13.2 18-1 98.7 “50.4 50.0 40.6 6.4 — 1.9 
188. ...... 6.2 -14.8 13.9 18.4 90.4 9.0, 
| 
ABSOLUTE MAXIMUM TEMPERATURE. 
ABSOLUTE MINIMUM TEMPERATURE. 
1908....... —31| —88 0| 4| 6) 
MEAN TEMPERATURE 
| ....J 
1907....... —6.3 20.4° 36.0 58.09 56.6 48.6 128 29 
TOTAL RAIN AND MELTED SNOW. 
1897....... 1.65 0.10) | 4.10) 1.45 0.70! 2.90/ 1.65 1.50 1.15 | 0.10} 0.40 
1898....... 0.20) 0.40 1.60 | 0.75 | 0.75 | 
TOTAL SNOWFALL. 
1806... 16.5| 1.0 |....... 11.0 | 12.5 | 0,00" 0.00 | 0.00 / 15.51 11.5! 4.0 
1807....... 20) £0) 16.0) 7.5| 2.5 0.00 | 


* Fourteen days missing. » Great irregularity in range caused by starting or stop” 
ture above freezing Aprill1. ‘Flowers blooming 
n profusion. * On 19th the temperature fell below freezing and remained there. 


r. Holt only two other series are known to extend through- 
out the summer season, viz, that of the United States Coast 
Survey at Camp Davidson (see MontHty WEATHER REVIEW | 


‘South wind always raises temperature, which falls when wind stops blowing. 
* General average rose ubove freezing for the first time April13. » Precipitation was 
something less than one inch during month. ‘Considerable thunder but little rain. 
* Snow all gone by 10th. 
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WHAT A WEATHER OBSERVER SHOULD KNOW. 
By N. R. Tay.or, Observer Weather Bureau. 

What must one know in order to become an observer in the 
United States Weather Bureau is a question that perhaps 
every man in this service has been called upon to answer 
times without number and if this article will give an 
adequate reply to the query, the writer will feel that his labor 
has not been thrown away. 

The Civil Service Commission will also answer the question 
from their standpoint and tell the would-be weather prophet 
that in addition to a fair knowledge of the three “ R’s” he 
must know something of physics, geography, history, etc., 
and a great deal of meteorology, in order to secure their 
diploma of eligibility, but they can not tell, if their graduate 
is fortunate enough to receive his appointment, whether or 
not he will be a success. 

A Weather Bureau man serving on station, whether he 
ranks as local forecast official, section director, observer, or 
revels in the three combined, to be a credit to the service, 
must be a man of education and training, and in addition to 
being, like Benjamin Franklin, a “ philosopher, philanthro- 

ist and printer,” should be a statistician, a geologist and a 
armer; he must be able to prophesy of weather events to 
come and keep an accurate and comprehensive record of those 
t. He should be an electrician too; and an astronomer, 
unaided by any stargazing paraphernalia with which to 
sweep the heavens for lost comets. 

That a weather observer should be a philosopher is almost 
too evident to discuss, as the science he represents is based 
on natural laws, many of which yet remain to be discovered, 
and the Weather Bureau of to-day with its remarkable achieve- 
ments would not be in existence had not thinking men turned 
into account their knowledge of physics and applied it to the 
various atmospheric changes, until now the art of observing, 
forecasting, and tabulating weather conditions follows in im- 
portance close on the heels of the science from which it sprung. 

It would not seem that philanthropy could enter into 
an occupation where cold-blooded calculations, facts and 
figures, play so important a part, but it should be remem- 
bered that an observer is at all times ready to brave every 
climate for the benefit of mankind and science; that his 
stations are scattered from the edge of the arctic circle in 
Alaska to the tropical jungles of South America; that he 
should be equally competent to foretell a change of weather 
to the weary gold seeker on the Yukon, herald an approach- 
ing cold wave from his bleak post in the far Northwest, or 
recognize the incipient symptoms of a West India hurricane 
as it coils for a spring at our commerce in southern waters. 

Although a printer is furnished to Weather Bureau stations 
whose publications are printed, yet there will often arise 
occasions when a knowledge of type setting would greatly 
increase the value of an observer and prevent many a tempo- 
rary break in the records of his station. 

Statistics play no small part in a weather observer’s work, 
and in order to compile useful data from which to deduce 
important facts in the future, it is obvious that much 
depends upon records being intelligently as well as accurately 
kept. It is a popular belief among some that one day is the 
exact counterpart of some other; that back in some period 
of the world’s history the atmosphere varied in pressure, the 
temperature rose and fell, the winds backed and veered and 
the clouds formed, changed their shape and melted away, 
each in their turn, with unvarying regularity, again and again, 
to be repeated in regular cycles as the unceasing mill of time 

inds out the years. While many facts tend to prove the 
allacy of this theory, climatic records do not yet extend far 
enough back to positively controvert it, and it rests with the 
weather observer in the future, with his accumulated data of 
centuries, to establish the truth. 


Rev——3 


The relation between climates and crops is so close that a 
knowledge of the latter is indispensable to the proper per- 
formance of an observer’s duties, and he should also be geol- 
ogist enough to study the soil in his State or Territory with a 
view to determine its special adaptability to the various 
products. The success of the pioneer, the enjoyment of the 
tourist, and the recovery of the health seeker depend not only 
upon the climate of a place but upon its productions as well. 
The up-to-date farmer is no longer a creature of mere brawn 
and muscle; he relies as much upon the science of his occu- 
pation for success as he does upon the sweat of his brow, and 
the official who represents the Climate and Crop Service of 
the Weather Bureau should be alive to all his needs and an 
unfailing source for any information he may require. 

Many of the most important records of the Weather Bureau 
are now made by self-registering machines which do their 
work with the aid of electric contacts, and while it is not 
necessary to be an Edison or a Tesla in order to understand 
the few principles of electricity involved, an observer should, 
at least, be master enough of the science of this subtile fluid 
to account for and remedy any defects in the workings of his 
instruments. 

While a knowledge of astronomy was mentioned as one of 
the requirements of a weather observer, it must not be sup- 
posed that this science is used in connection with meteorology 
in forecasting the weather, or that an observer should be able 
to chart the constellations of the heavens, figure out the time 
for the next transit of Venus, or measure the parallax of Sirius. 
There are times, however, when a knowledge of some of its 
elements is imperative, for he should know how to use those 
imaginary points and circles in the celestial sphere in order 
to intelligently describe any phenomena that might have a 
bearing upon his work. There is the aurora to be described 
in all its details, from the first arch of dawn-like light until 
it bursts forth in all its variegated splendor; there are halos 
of endless variety, both of sun and moon, to be noted; there 
are myriads of meteors that wander from their orbits among 
the stars and shoot into our atmosphere, leaving a fleeting 
but luminous track which the quick eye of the observer should 
measure; and there are many other wonderful things con- 
stantly occurring, among and above the clouds, a record of 
which would make useful data for future investigation. 

There have been many marked improvements made in the 
Weather Bureau during its comparatively short existence; 
its methods are more scientific, its aims are broader, its results 
more satisfactory; and, in proportion to its progress, its 
need for intelligent observers is becoming more urgent. Itis 
the dream of the Chief of the Weather Bureau to some day 
strike the keynote to absolute accuracy in weather forecasting, 
and all his subordinates should indulge in the same hope and 
work for the same conclusion. To this end, no stone that 
could hide the precious secret should be left unturned, no 
experiment, however simple, be untried, and no theery 
untested. 


OBSERVATIONS AT HONOLULU. 


Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, the monthly report of 
meteorological conditions at Honolulu is now made nearly in 
accordance with the new form, No. 1040, and the arrange- 
ment of the columns, therefore, differs from those previously 
published. 

Meteorological observations at Honolulu. 
NOVEMBER, 1898. 


The station is at 21° 18’ N., 157° 50’ W.; altitude 50 feet. 

Pressure is corrected for tem ture and reduced to sea level, and the gravity 
correction, —0.06, has been applied. 

The average direction and force of the wind and the average cloudiness for the 
whole day are given unless they have varied more than usual, in which case the 
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extremes are given. The scale of wind force is0 to 10. Two diredtions of wind, or 
values of wind force, connected by a dash, indicate change from one to the other. 
The rainfall for twenty-four hours is now given as measured at 1 p. m. Greenwich 
time on the respective dates. 
The rain ganss, Cinches in diameter, is 1 foot above ground. Thermometer, 9 feet 
above ground. Ground is 50 feet above sea level. 


— 


fouring twenty-four hours preceding 1 p.m.Greenwich time. 
Sea-level 
$ ture. | Means wind. | = 3 | pressures. 
| | | | | 
20.08 74 | 66.5780 63.7 66 nne. 5 0.04 5 80.10 30.03 
90.04 74 (67 [80 74 63.7 65 one. | 6) 0.08) 4 | 80.08 | 29.97 
29.99 74 67 [80 73 63.5 64 /nne. 6.0.00) 8 30.08 29.98 
y 29.98 75 68 74 64.7 67 ne. 5 0.00, 4 30.04 29.94 
29.98 74 | 67 [81 | 74 | 62.7 63 | ne. 6 0.01 5 30.08 29.95 
| os 79 | 73 | 683.2 65 nne. 0.01) 7 30.03 | 29.91 
29.98 73 | 67 P73 (72 | 64.5 ne. 4 0.01, 10 29.98 29.89 
(29.96 73 | 67 [82 71 64.7 65 | ne. 80.08 30.02 29.92 
20.97 72 | 68 79 70 | 64.269 |nne. 6 0.51) 30.01 29.92 
20.94 74 (68 68 64.0 ne. | 40.10) 5 | 80.01 29.98 
(29.90/70 (67 71 64.7 70 ne. | 810.01) 5 29.97 29.89 
12°. -| 29.90 66 64.2 0.00, | 29.95 29.85 
13*...., 29.91/70 (68 [80 65 65.775 |nne. | 38 0.21 29.95 29.87 
29.92 74 68 [79 69 | 67.0 76 | nne. 3 0.11) 29.96 29.87 
| 29.96 7% | 70 | 70 | 67.7 73 | ene 4 0.01, 29.97 29.88 
20.97 74 | 69 | 78 | 74 67.5 76 | ne. 50.06 6 30.02 29.93 
17... 2.9% 7 (68 [79 Ti 65.5 69 | ne. 4 0.01 30.01 29.92 
vices 20.9871 | 67 [80 | 71 | 64.5 71 | ne. 5 | 29.98 29.90 
19 20.91 73 67 | 70 | 64.0 69 ne. 0.01 29.96 29.89 
29.89 72 68 [77 6.07 ne 40.02 10 | 29.93 29.87 
20.91 74 68 (71 66.0 72 | ne. | 0.01) 8 | 29.94 | 29.86 
| 202.91 72 68 8 72 66.5 67 ne. 3 0.17; 7) 29.98 29.90 
29.91 66 65 [80 (70 | 65.2 77 ne. | $10.08) 4 | 29.98 | 29.89 
(20.80/66 | 64.5981 | 65 | 64.7 77 ne. 2 0.00 38 2.97 2.86 
29.93 74 | 67.5]80 | 65 | 65.3 69 nne. 2 0.01 8 2.98 29.89 
%..... 2.9773 67 | 73 | 63.5 66 nne. 2.0.00 30.02 29.9% 
20.00 74 66 72 | 63.3 65 nne. 4/0.00 2) 30.02 29.92 
@..... 90.01/71 (67 80 72 | 63.5 68 ne. 80.02 5 30.02 29.93 
29.9772 | 66.5)79 70 | 64.0 72 ne. 40.08 5 80.06 20.94 
| 20.89 | 72 78 69 | 62.5 65 ne. | 4/0.01) 30.01 29.92 
Sums. | | | 1.64 
Means, 79.7 70.8 64.7 60.6 | mo 29.91 
Depar- | | | | | | | 


Mean temperature for 3=74.9; normal is73.8°. Mean pressure 
for November is 29.95; normal is 29.95. 

*This preasure is as recorded at 1 p. m., Greenwich time. ¢ These temperatures 
are observed at 6 a. m., local, or 4:30 p. m., Greenwich time. t These values are the 
means of (2+0+6)+ 4. ey seale. | Mean for the daytime is 3.8. ¢ The mean 
during daylight is 5.0, departure from normal is + 0.5. 
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| | | | | | 
(29.91 72 | 65 80 (71 (62.366 ene.  4/0.00 3 29.95 29.86 
2.... | 2.06/72 | 65.5179 | 71 64.0 69 ne. 3 0.02 4 29.99 29.92 
8..... 99,96, 73 (67 71 (64.7 71 30.01 | 20.94 
99.98) 73 | 67.5179 | 72 | 64.5 60 | ne. 0.00) 6 30.02 29.93 
5..... 9.87 | 68 | 64.5978 | 72 | 63.0 72 ne. 3 0.00! 10 | 20.98 | 29.88 
6..... 2.81) 72 | 60.5980 66 (67.5 8 sw. 1/0.16) 4 29.91 | 29.80 
20.78/71 69 (67 69.3 90  wsw 1 0.56 10 29.86 29.77 
8. 9.77/64 «P80 | 69 | 65.0 85 Ww. 1 0.02) 9 | 29.84 | 29.74 
99.80 66 | 60 63 | 58.7 68 won 5 0.00 4 29.83 29.71 
10.....| 29.92 | 63 | 57 774 | 68 | 54.3 62 n. 4 0.00) 3 29.96 | 29.86 
29.98/66 | 62 [78 | 50 | 60.0 72 | sse. 2 0.00 5 29.98 29.89 
12. 9.97/64 | 68 | 62 | 63.7 80 | wsw 1 0.00 4 29.99 29.88 
13..... 29.97/63 | 62 [78 | 62 63.7 79 | sw. 10.00 5 30.04 29.94 
14....., 99.99/73 | 69 [78 | 61 | 67.5 79 | s. 10-13) 30.01 | 29.91 
20.08 70 | 64 [80 69 64.0 79 sw. 3/0.17 4 30.08 | 30.00 
16.....| 90.08 69 | 60.5476 | 67 | 57.8 63 | nne 50.00 2 30.14 30.04 
20.99/62 60 [76 68 | 59.0 68 | nne. 4 0.00 1 | 80.09 29.99 
18... 29.96 69 | 64 176 | 60 | 60.3 66 | nne. 3 0.00 1 30.05 | 29.95 
19.0... 2.4 67 (65.5177 | 68 64.3 74 ene. 39.01) 3 | 90.01 29.91 
20.90 64 63 65.08 ene. 3 5 29.99 29.86 
21..... 29.86 63 | 62.5) 80 68 64.3 85 sw. 2 0.55) 6 29.96 
22.... | 99.88/63 62 178 62 625 81 w 2 0.10) 5 29.91 29.74 
9.87 58 174 58 64.368 now | 2/000! 0 | 29.91 | 
29.88 67 | 65.0 61 3 0.02 2 29.95 2.85 
%.. 69 (65 «174 «| | 60.0 70 | 0.15 | | 29.92 29.85 
2.91 64 (63 [7% 64 63.3 8 nne. 2 0.13) 5 | 29.92 29.82 
29.04 63 62 P77 | 62 | 63.0 | nne. 1/ 0.00 1 29.98 | 29.91 
29.09/64 63 [7% 6t | 647 5 | 90.04 | 29.95 
2 29.05 71 | 68 [7 62 ene. 8 0.00 6 30.08 29.95 
29.92/65 68.5177 | 70 | 63.5 72 ene. 2 0.01) 6 | 30.02 20.94 
2.948 66 be 2 29.98 29.88 

| 
Means, 29.02 77.6 64 62. | | 2.98 29.88 


Mean temperature for December (6+2+-9)+ 3 70.6°; ermal is 71.6, Mean pressare 
for December is 29.92; normal is 29.95. a 

* This pressure is as recorded at 1 p. m., Greenwich time. + These temperatures 
are observed at 6 a. m., local, or 4:30 p. m., Greenwich time. ¢ These values are the 
esate. mean 


of § Beaufort 


1 Mean for the daytime is 2.4. ¢ The 


CLIMATE AND CROPS IN NORTH CAROLINA. 
By C. F. von Herrmann, Section Director. 


[Nore.—The remarks of the Editor of the Monruty 


_|WeatnHer Review for October, 1898, page 470, alluding to 


the difficulty of locating the especial climatic influence that 
may have produced a good or a poor crop in any specific 
year, has suggested to Mr. von Herrmann the following brief 
study into the general relations between the weather of any 
season and the resulting crop in North Carolina. The results 
attained by him show that unseasonably cold weather and 
hot weather are equally liable to be deleterious. If, then, we 
add frosts, droughts, floods, and gales, we have at least six 

urely meteorological obstacles to success, and if we add the 
insects and the parasitic vegetable growths, we begin to realize 
the difficulties against which the farmer has tocontend. And 
yet, after all, the plant will perfect its fruit and seed if it is in 
any way possible. In general, the skilful agriculturist helps 
the plant in many ways known to him, so that the resulting 
harvest is largely the result of man’s ingenuity and only 
partially the result of climatic influences.—Ep. | 


CLIMATE AND CROPS IN NORTH CAROLINA, 1889 To 1898. 


The close of the crop season of 1898 completes a period of 
ten years during which the complex relationship between 
climate and the growth of crops has been studied in some 
detail in North Carolina, and gives opportunity for a brief 
résumé of the entire decade. Notwithstanding the remark- 
able variety in the influence exerted by climatic factors and 
the great difficulty of ascertaining under just what conditions 
crops flourish best, certain general facts stand forth clearly, 
and are og = worthy of note. It is remarkable, for in- 
stance, that the best average crop season experienced in 
North Carolina was that of the year 1890, following the extra- 
ordinarily warm winter of 1889-90; and that the next best 
season, that of 1894, also followed a relatively mild winter. 
It is true that the yields of small grains, especially wheat, 
were poor, and that in 1894 the fruit crop was frost-killed, 
yet the general excellence of other crops in quantity and 
quality was marked. In general the past ten years have 
been characterized by a gradual decrease in the amount of 
precipitation received up to the middle of the year 1898. 

The climatic conditions prevailing during January, Feb- 
ruary, and March, before the real commencement of growth 
are important. The favorable conditions are comparatively 
dry weather, permitting uninterrupted work in the fields, and 
deficiencies in temperature. It is impossible to separate 
climatic agencies entirely from the other physical means em- 
ployed to improve growth; deliberate and thorough prepara- 
tion of the soil for planting and subsequent active cultiva- 
tion of the growing crops are the most effective weapons the 
farmer possesses against adverse climatic influences. Unfor- 
tunately he is not always able, however willing he may be, to 
employ them. The spring of 1895 was in this respect the 
most unfavorable on account of the very cold, wet weather 
in spring, which delayed plowing and planting to such an 
extent that by the end of May crops were from three to four 
weeks late as compared with an average season. Similar 
conditions prevailed in the early part of the year 1892. On 
the other hand, the warm, dry weather of April and May, 
1896, permitted such thorough preparation and development 
that subsequent injurious conditions had a minimum effect. 

For good crops it is imperative that March beacold month. 
Abnormally warm weather during March forces vegetable 
growth, and especially the blooming of fruit trees, and great 
damage invariably results from subsequent killing frosts which 
always occur in April. This phenomenon has occurred ve 
frequently of late years, especially in 1894, 1897, and 1898. 
While other seasons have been more favorable in this respect, 
more or less fruit is always frost-killed in North Carolina in 
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spring, seeming to indicate that climatic conditions are unfa- 
vorable here for raising fruit, except in the western moun- 
tainous portions. By far the most advantageous climatic 
influences are deficiencies in temperature and excess of pre- 
cipitation during April and May. If the ground during these 
months is cold and wet, germination and growth are delayed, 
and become slow and irregular, the difficulty of securing good 
stands is increased, and notwithstanding occasional remarka- 
ble recuperative power of vegetation, as shown for example, 
in July and August, 1895, the final results following any wet, 
cold April or May will be unsatisfactory. During the remain- 
der of such years crops seem to be especially susceptible to 
unfavorable influences. April and May of both 1895 and 
1897 were very unfortunate, and May, 1891, particularly so, 
with frost as late as May 8 heavy enough to kill corn and 
cotton. 

In North Carolina the heaviest precipitation usually occurs 
in July and August. The experience of the past few years 
seems to show that the average rainfall for the State is in 
excess of the real requirements of crops. Moisture is impor- 
tant at this time of the year for cotton, which also can not 
withstand any considerable deficiency in temperature during 
July. The mean temperature for July, 1891, was the lowest 
experienced since 1872, and the cotton crop, which had 
already suffered from cold weather in May was seriously 
injured, and was practically ruined by subsequent excessive 
precipitation in August. Excessive precipitation causes rank 
growth of all crops and delays formation of fruit and its 
maturity, and also favors the growth of fungus diseases, as 
was the case notably in 1898. 


Departures from normal temperature and precipitation in North Carolina, 
(First column, temperature departures; second column, precipitation departures.) 


1889. 1890. 1891. 1892. 1883, 

| 
January. $2.9 40.91 410.2 -2.94 41.8 40.81 —2.2 41.70 —10.1 —1.44 
February ........ — 4.0 —0.49 + 8.0 —0.01 45.1 41.49 —0.4 —0.86 + 0.1 41.20 
March — 0.38 —1.67 — 0.5 —1.16 —3.1 —3.4 —1.26 — 1.1 —2.25 
+ 0.6 —0.14 + 0.2 —1.02 —1.40 —2.2 40.21 + 2.1 —1.24 
+ 1-4 40.41 + 0.6 40.58 —2.8 +1.17 —0.1 —0.64 — 1.8 41.36 
— 0.9 +1.54 + 3.3 —1.54 40.8 —0.68 41.2 42.31 — 1.3 41.87 
— 0.5 42.15 — 1.4 41.61 —8.4 41.07 —1.6 40.15 + 0.8 —1.57 
August........... — 2.3 — 1.8 40.58 40.3 42.45 +1.4 —1.94 — 1.1 41.35 
September . .... — 2.0 —0.38 + 0.8 40.91 +0.7 —2.31 —1.8 -0.9% — 0.4 41.19 
October ........ — 2.3 —1.09 — 0.3 +0.67 —3.5 —1.02 —1.3 —2.98 — 0.2 
November ....... + 2.0 40.99 + 2.8 —2.97 —2.7 —2.7 40.34 — 1.4 | —0.55 
mber........ 410.3 —3.14 — 1.5 —0.14 43.3 —1.39 —3.1 —0.92 + 1.5 —0.60 
Year ......... + 0.4 —1.14 |+ 1.7 |—5 38 42.68 —1.4 |—4.83 — 1.1 |+0.79 

| 

1894. 1895 1896. | 1897. 1898. 

| 
January ... ........ +3.4 —0.44 — 1.4 42.06 —1.6 1.56 —2.9 ~2.05 +4.0 —1.72 
February ...... ... +0.2 40.61 —11.5 —1.79 —O.8 41.43 41.5 41.69 —3.6 —3.18 
+5.8 —2.51 — 0.4 40.71 —1.3 —1.97 +3.4 41.00 +5.9 —0.54 
—1.2 |—2.02 — 1.6 +3.58 +3.8 |—1.78 |—0.9 |—0.09 —4.4 |—0.07 
+1:0 — 2.8 40.62 4007 —2.3 —0.48 41.6 —0.52 
+0.1 —1.75 + 0.2 —0.84 —1.2 +0.99 40.5 —0.38 +0.5 |—0.96 
seve —1.4 |40.49 — 1.4 —0.33 —0.2 +2.61 —0.4 40.02 +0.1 41.40 
—1.0 4.0.35 + 0.5 40.9 —3.47 —0.7 —2.37 +1.4 42.16 
September ......... +1.8 |+0.35 + 3.8 —3.17 —0.1 +0.89 40.3 —2.95 +1.9 —0.18 
+0.3 +1.93 — 3.7 -2.56 —2.0 —1 67 42.7 40.42 40.8 42.85 
November .. |-1.90 + 1.0 —0.17 45.0 41.35 41.5 —0.43 —2.6 —0.08 
mber .......++. +0.6 —0.20 — 0.2 —0.32 —2.0 —1.22 41.3 —0.06 —0.5 —0.99 
+0.6 — 1.6 —1.64 -4.33 40.3 —5.68 +0.4 —1.83 


_ After August adverse conditions, excepting such as result 
in local loss from heavy rains, floods, or windstorms, have 
little influence on the ultimate yield of crops. However, early 
frosts sometimes seriously injure cotton and tobacco. The 
coldest fall experienced was that of 1892, during which defi- 
ciencies in temperature occurred continuously from Septem- 
ber to December, with early frost damaging cotton. Both 
1896 and 1897 were notable for probably the most severe 
drought experienced in North Carolina, during the fall, with 
apparently great deterioration in the condition of crops, yet 
e final yields were by no means as smal! as anticipated. 
Damage by local storms is comparatively rare. A few 


instances may he noted: Damage by hail was considerable 
during May, June, and July, 1891, and in May, 1898. The 
hurricane of August, 1893, damaged crops throughout the 
State about 20 per cent by floods and winds. 


THE SAN DIEGO WATERSPOUT. 


By Forp A. Carpenter, Weather Bureau. 


The weather map on the morning of December 9, 1898, 
presented the unusual spectacle of an area of high pressure 
with a crest exceeding 31.1 inches at Denver. Although this 
high was 600 miles northeast of San Diego, its abnormal 
intensity was probably responsible for as severe a local 
storm as this station has ever experienced. The principal 
feature was a waterspout accompanied by thunder and light- 
ning, which bore a close resemblence to one of the dreaded 
chubascos which rarely occurs north of latitude 18°. 

The first instrumental indication was at midnight, when 
the barometer fell steadily. This was accompanied by aconse- 
quent increase in temperature, the thermograph showing an 
easy upward curve until 2:30 a. m. (local time), when it regis- 
tered 58°, the maximum for the day. The wind was blowing 
with gradually increasing velocity from the southeast, south, 
and southwest, from which last direction a maximum velocity 
of 23 miles was recorded. 

On the evening of December 8, the western sky presented 
an unusual and beautiful sight. Countless cumulus clouds 
with well-defined bases, towering tops, and uniform size ex- 
tended over the southwestern sea as far as the eye could 
reach. This extravagant display of clouds culminated at 
2:30 a. m.in a succession of thunderstorms lasting until 
nearly sunset. This was the first thunder heard since August 
20, 1897. The first shock was unusually loud, rattling the 
windows and awakening sound sleepers. Rain fell almost 
immediately to the amount of 0.43, ending at 4.40 a.m. The 
temperature suddenly dropped 8°, and the barometer rose. 
The wind shifted to all points of the compass, but with low 
velocity, settling into a northeast breeze of 20 miles, from 
which direction a few hours later, it slowly veered to the 
southeast, attaining a maximum velocity of 35 miles at 9:50 
a.m. 

It was just before this maximum of 35 miles per hour (the 
highest velocity of the year), that the waterspout was observed 


_|about 8 miles distant a little north of west from the Weather 


Bureau office, or 2 miles off Point Loma. A gray mass of 
nimbus cloud overhung the moderate swell of the sea, and 
from this cloud a convex projection first appeared, rapidly 
changing its form in an erratic manner, but quickly termina- 
ting in a slightly inclined column of whitish vapor. It 
was about 1,000 feet in height and probably averaged one- 
tenth that amount in diameter. The location and dimen- 
sions of the waterspout were ascertained by considering the 
observations of several] persons located at different elevations 
and portions of the city, and taking into consideration the 
known height of the promontory of Point Loma. 

For ten minutes this sheath of condensed vapor moved in 
a northeasterly direction toward the shore with a velocity of 
about 20 miles an hour, when it apparently dissolved into 
the black mass of nimbus cloud which, throughout the exist- 
ence of the waterspout, had served fora background. Shortly 
after it disappeared, rain fell in torrents on the low hills 
closely skirting the shore line. At La Jolla, 12 miles north 
of this station, 3 inches of rain fell in a few hours. The 
recently plowed grainfields in this locality looked as if tanks 
of water had been emptied in various spots. Several culverts 
on the railroads near this place were washed*away. 

During the night the fishing fleet put into the harbor, and 
as the other coastwise craft were detained by the gale, the 
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waterspout was not observed by anyone in its immediate vi- 
cinity. This was probably fortunate for the sailors, although a 
closer observation of this phenomenon would have been highly 
interesting, as it is believed to be the first time a waterspout 
has been observed on this coast so far north as San Diego. 


THE WEATHER AND STORMS OF MALTA DURING 
OCTOBER, 1898. 


By Joun H. Grout, Jr., United States Consul at Valetta, Malta. 


The month of October, 1898, will long be remembered by 
the residents of the Maltese Islands on account of its un- 
usually severe storms and rainfall. The rainfall alone from 
the first to the middle of the month has been more than has 
been recorded for a like period for a great many years. At 
the time of the beginning of the usual fall rains, moisture 
was badly needed by the growing crops. The amount that 
has this year fallen has been so extensive in quantity as to 
very seriously injure the crops and add to the prevailing hard 
times. The soil of Malta is very light in depth, and the over- 
abundance of rain which has recently fallen has proved a 
disaster instead of a blessing. 

On October 1, in the forenoon, a cyclone swept the islands. 
With it came a great quantity of rain and the result was that 
everything was flooded. To this was added much destruction 
ry the exceedingly high gale. The storm lasted about three 

ours. 

On October 19, these islands were visited by a severe hail- 
storm which, it is said here, has never been equalled at Malta. 


The stones were indeed of an abnormal size, in many cases larger 
than a good-sized duck egg, and in some places larger than an orange, 
several of half a pound were weighed, three in a pound were numer- 
ous, and they came down with terrific force, smashing glass and every- 
thing breakable right and left, amidst deafening noise. Such a heavy 
downfall is unprecedented, and the oldest inhabitant can not remem- 
ber the like of it. Fortunately, the cloud-burst did not last long, other- 
wise there would have been the danger of roofs giving way under the 
at - og of the ice, which would have accumulated on the terraces. 


e storm came indeed as a ——— A sultry southwest wind had | } 


been blowing for some days, and in the morning a breeze from the 
northwest set in. The weather was fine until about 1 p. m., when 
banks of clouds appeared in the northwest. But no signs were visible 
of what was agencies. The wind suddenly rose, and shortly after, 
the storm broke out like a thunderbolt from the blue, just as did the 
tornado of tle Ist instant. 


Hail falls nearly every season in Malta, but its size is ver 
diminutive, seldom being greater that one-fourth of an inc 
in diameter, at times it is a little larger, but the hailstone is 
practically unknown. 

All during this week the sirocco has been blowing with an 
amazing perseverance, but the day before yesterday at 1:20 
p. m. the premonitory signs of a storm were seen on the west- 
ern horizon. Dark, low, heavy clouds began to gather little 
by little, distant thunder was heard and lightning seen in 
the skies; these were soon covered over by dark clouds; at 
1:45 the irpar, as it is called in Maltese, was in full action. 
The wind veered to the west, it kept on rising higher, clouds 
of dust were driven before it, and at 2 p. m. the storm was at 
its maximum. All this time, a distant rumbling noise was 
heard, everybody was wondering what was the cause of it, 
but its explanation was soon forthcoming. Hail began to 
fall and kept coming down for over five minutes. 

pe apne perceive that the local English newspapers as 
well as the manuscript of our consul speak of the storm of 
October 1 as a cyclone, a gale, a cloud-burst, a tornado, 
whereas the storm of the 19th was simply a hailstorm or the 
Maltese irpar. it is not certain that the popular nomencla- 


ture in Malta and England is any better than that in the 
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THE AVERAGE FREQUENCY OF DAYS OF HAIL 
DURING 1893-1897. 
By Miss De Riemer and C. Anse. 


The records published regularly in the MontHty WEATHER 
Review show the number of days in each month on which 
hail fell at one or more stationsin each State. Thus, in Ala- 
bama it fell on six days in April, 1893; twice in April, 1894, 
and three times in April, 1895, 1896, and 1897, respectively, 
or on the average 3.4 days annually. The following lines 
give a summary of this published data for the five years, 
1893-1897. The relative frequency of hailstorms must be 
computed from this data by different methods according as 
we desire to ascertain the relative frequency per month in 
any one State, or the relative frequency during any month in 
the different States. 


TABLE 1.— Total absolute frequency of hailstorms during 1893-1897. 


is 
FE Annual, 
Pus 2 al Sis sl 

| 

Alabama ........ 6 6 17 17 16°18 4 7) 4) 1/8) 4) 193 
Arizona .......... 11.4; 5 9 8 7 6 13 16/15) 4 2 13 99 
Arkansas......... 5.2| 4 12 19/87 16/16, 6| 4) 4) 2 182 
California ........ 15.822 19 45/36 2 4 8 5) 8 9/10 14 QT 127 
Colorado ......++. 10.4; 0 1 11/18 41°69 63/24 191 0 307 29.6 
Connecticut ...... 05/0 3 8112 1/12 11 4 2 108. 
Dist.of Columbia.) 0.01 0 1 2 3) 1 0 0 0) 0) 0 7% 70. 
Florida.... ...... 5.9/3 8 5/18 18/7) 8 2! 1 0 105 
Georgia........... 5.8, 2 4 18 2 10 4) 2 2/2 3 98 16.9 
81/0 1 8 8 42 3% 18 4 12 1 O 172 
Illinois ....... «+. 2 8 47 39 41 2% 18 2 11) 1 429 
Indian Territory., 3.1. 1 3 12:1 5 1 0 1 214 3 129 
2 0 15/42 43/42 34 6) 1 
Kansas 8.1; 1, 19/57 51/61 2 9/2, 9) 1; 1 B14 
Kentucky ........ 38 1 4 2/21 19 4) 0 O 136 35.8 
Louisiana ........ 4.1/5 4 2,199 4 7 6 7. 108 25.2 
see 85/0 0 1/1) 8 4 2) 4/5 0/0 98 
Maryland ........ 1.1; &| 8/17) 2 6} 5 | 4 0 88.2 
Massachusetts ...| 08 0 8/14 16 18 2 13| 6 1. 0 81 102. 
Michigan ......... 5.6 1 10 2 38% 12 2/1811 0 158 
Minnesota........ 8.4, 0 0 5/29 2 35) 10) 188 22.4 
Mississippi «...... 47> 4 123 8/2 6 1 3 2 | 1 1/2 4 108 34 
Missouri.......... 7 7 90/66 47/51 18 16 11 | 4 43.9 
Montana ......... 4.40 0 2) 8 B 3% 17/8) 6/0 O 18 89 
Nebraska ........ 7.6 0 0 9 46 3 31 0 8 8 219 
Nevada........... 1.2/2 0 8/21 2 1/14 15) O 13.1 
New Hampshire... 0 0 1° 5 6/12 9 5) 3. | 1 0 48 584 
New Jersey....... 08 0 5 9 122/16 14 12/10) 8 89 112. 
New Mexico...... 1221/1 2 5 4 19/31 17 @) 8) 3 10 99 
New York........ 4.7/0 0 8/% 17 B 0/16 13) 8 O M48 31.5 
North Carolina.... 5.1/2 4 11/18 36,216 8| 6 3/1 138 26.1 
North Dakota..... 7.5 0 0 1 17 31/2 4 1 0 148 19.1 
40 0 1 41 45 36 2 2°12 144) 8) 1 58.7 
Oklahoma ........ 39° 0 8 3 8 199/10 38 1, 2/2, 2 0 
Oregon ..........., 9.5! 7 38 3 19 10 412) 10 21.5 
Pennsylvania .... 46 0 1 5/199 7 2 2/11) 5) 4) 142 30.9 
Rhode Island...... 0.1.0 0 2 0 8 2/0 +> 1 = 1 100. 
South Carolina... 3.4 4 9 3/13 2) 3 6 4 1° 8 
South Dakota.... 7.6 0 0 4 9 18 46 39 17 7) 2 1 O 164 0.3 
Tennessee ........ 4.6 2 3 11 8 6 2 181 
8 10 87/2) 8 8| 7| 6118 7.2 
84/1 8 5 18 18 12 11) 1) 188 15.3 
Virginia .......... 6.1/1 2 7/15 2/16 4 5 1 O 102 16.8 
Washington ...... 7.0 1 12 88/47 2/11 2 2/13/17) 8 174 24.8 
West Virginia.... 23 0 1 4/2 9 4 4 > 7) 8) 39.7 
Wisconsin ........ | 58, 0 2 40/33 21 16 12) 7) 1) O 166 31.4 
Wyoming ....... 98) 0/0 1/9 8 8 2 9 4 0/0 0 58 


| 


In the latter case, we must divide the monthly averages 
by the area of the State in order to eliminate the inequality 
depending on the size of the State. Table 1 shows, Ist, the 
area of each State, expressed in units of 10,000 square miles; 
2d, the total number of dates on which hail fell during the 
five years, both for each month and for the year. Finally, 
in the last column, the proportionate total number of hail 
days for one unit of area. The States in which hail-falls per 
unit area have been most frequent are the small States, viz, 
Connecticut, 108; District of Columbia, 700; Maryland, 88; 
Massachusetts, 102; New Hampshire, 53; New Jersey, 112; 
Ohio, 54; Rhode Island, 100. But these large numbers result 
from the smallness of the divisors, and omitting these States 


United States.—Ep. 


from consideration, we find the greatest frequency of hail in 
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the larger States to be, Ohio, 54; Indiana, 49; Iowa, 42; 
Missouri, 44. The very largest States have a small frequency, 
viz, Texas, 7; New Mexico, 10; and California, 14. Florida 
is credited with only 8, which may be due to the sparseness 
of observers, but is quite as likely to be a real phenomenon 
due to the insular character of the climate over the greater 
part of the peninsula. 

Tae 2.—Monthly frequency of hailstorms, in decimals of the annual total. 


| 3 2 2 

States. -| .| 8181/23/81 

sie 8 

Alabama. 06 | 37.16 | 07.04 08.04 
Connecticut ...... -00 .06 .06 .22 .02 .22 .20 .11 .08 .00 .04) .00 
Delaware ........- .00 .00 .11 | .16 .26 .11 
District of Columbia... .00 .00 .15 .29 00.00) .00 
05 .13 .22 .30 .12 .05 .08 
.01 | .01| .10| .90 | .17| .18 .11| .08 .08 
Indiana .O1 | .O1 | .21 | | .17 .11 | -08 .04 .01 | .O1| .O1 
Indian Territory........ .08  .08 .31) .26 .00 .00 00 
-00 01.08 | 09.04 0804.00 |. 0 
Kentucky........... .. ‘Ol. «110.19 «117.16 108.00 00 
Louisiane "05 114 120.) 118.14 106 100 105 | 
Maine...... 00.00.08) 18.06 12.15.00 | 
Maryland ............... | -08 | £16.06 05.04 | 00 
Massachusetts.......... 100.00 08.16 16.08 106.01) 
Michigan................ 00.00 06) 24.16 00 | 
| .15 | -24 19-05 01.00 | 
Mississippi .............- .18 .26 .20 .15 -O1 .01 
Montana -00 | .02| .17 | .27 | .00 | .00 
Nebraska............... 00.00 .04)-21 18-05 00.01. 
.00 .05|.14 117.14 10.10 05.00 
New Hampshire ........ 00.00.02 | 13-25 «18.10.06 18.02.00 
North Carolina.... .... .02 .08 .08|.14 .27 .20 .02 01 
South Carolina ......... .04 | .00 | .08 | | .21 .2 .17 
South Dakota........... .00 .03/ 43 .12 25 11.05.02 | 
Tennessee ..... ...... -02 | .02 .23 | .17 | .05 | .02 | .02 | .02 
Washington ............ .01| .19| .27 .13 .01 .01 .07 .10 .05!| .04 
West Virginia ..... .... .00| .04) .24 02 
Wyoming ............... 00.00.02) 16.05 | 82.22.16 
i 


last column of Table 1, is also shown graphically on Chart X, 
whose numbers give a strong indication that hailstorms.are 
less frequent in the arid regions. In the Gulf States and the 
Lake region, the frequency is also less than in the central 
States from Missouri to Ohio. The region of greatest fre- 
quency is the middle Atlantic States; in this region, the 
sleet, is doubtless often counted as hail and occurs frequently. 
Moreover, as before stated, the smallness of the areas of these 
States renders the quotient or percentage here given liable to 
exaggeration. If we combine the region from Maryland to 
Massachusetts in one average, we have the following result: 


Areas in 
Annual frequency. 
States. 10,000 
square 
miles. State. Unit area. 

0.1 10 100 
3.5 | 102 


The small percentage of 17 for Virginia seems in remarkable 
contrast to the frequencies in the neighboring States. 

The annual periodicity of frequency of hailstorms in each 
State is found by dividing the monthly sums in Table 1 by 
the annual total. The results are expressed in decimals 
in Table 2, where the heavy-faced type indicates the month 
in which hail is most frequent in each State. The months of 
March, April, and May occur most frequently, December and 
January most unfrequently. The earliest month in the year 
is March for five States; the latest month is August for two 
States. The greatest number of hailstorms occurred in 1894, 
the fewest in 1895. Greatest annual number of hailstorms 
reported in any one State is 76 during 1894 in Colorado. 


ANEROID BAROMETERS. 
By Dr. Cuarces Cures, Superintendent Kew Observatory. 


In the September number of the Montuty WEATHER REVIEW 
pp. 410-412, Prof. C. F. Marvin makes several references 
to a paper by me, discussing experiments on aneroid barome- 
ters at Kew Observatory. I have to thank Professor Marvin 
for his appreciative remarks, and I should like to discuss 
briefly one or two of the points he raises, and first the 
dynamical heating or cooling of the air inside the air-pump 
receiver in which the experiments were made. In the appa- 
ratus used in the special experiments at Kew there are two 
receivers; the inner (principal) receiver contained the ane- 
roids and a thermometer, and was in constant communication 
with the mercury gauge; the outer was situated between the 
principal receiver and the air pump, being connected with 
them by metal tubes furnished with stopcocks. In all the 
aneroid experiments the outer receiver was first suitably 
exhausted, and then by manipulating the cocks on the con- 
necting tube the pressure in the principal receiver was 
reduced slowly and uniformly, the fastest rate being 1 inch 
in 5 minutes. The steadiness of the gauge after each elemen- 
tary exhaustion, and the absence of any creep in the ther- 
mometer—except of course when the room temperature was 
changing—negatived the existence of any sensible dynami- 
cal heating or cooling. This is only what we would conclude 
from thermodynamics having regard to the circumstances. 
As confirmatory I may mention that on a considerable num- 
ber of occasions when the aneroids were not in the receiver 
I observed the effect of suddenly increasing or diminishing 
the pressure in the principal receiver by 5 or 6 inches in as 
many seconds. In this case the thermometer shows a small 
and rapid alteration of reading; part at least of which, how- 
ever, is due to the change of the external pressure on its bulb. 

As Professor Marvin draws an argument in favor of large 
aneroids from a remark of mine respecting the behavior of a 
certain group of instruments, I may say that, according to 
my experience, after effect is greatest on the whole in small 
aneroids. Still, one not infrequently finds more after effect 
in an individual 44-inch aneroid than in a 14-inch aneroid, 
especially when the latter covers a wide pressure range. The 
particular aneroids I referred to were of the largest common 
size, 44-inch diameter, but in no way exceptional in that 
respect. Even in the case of aneroids from a single maker, 
the phenomena do not depend on the size alone. The fact 
that such variations exist without any apparent reason, so 
far as the maker seems to know, may appear discouraging. 
Biologists insist, however, that there is nothing like the exist- 
ence of sports or varieties in species for facilitating the action 
of natural selection, and if the Kew observatory committee 
should find themselves in a position to lay down regulations 
leading to the rejection of the unfittest aneroids, I should 
py very decided improvement. 

entirely agree with Professor Marvin that the ideal thing 
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is the total elimination of after effect, provided this should 
introduce no other evil. It sometimes happens, however, 
that the elimination of Scylla widens the jaws of Charybdis, 
and a careful eye should be kept on other properties. 

Professor Marvin apparently considers the laws evolved in 
my paper too complicated for practical use. This must de- 
pend partly upon the intelligence of the observer, as well as 
on the ability of the individual reducing the observation. By 
putting, however, the aneroid used in an ascent, or a similar 
one previously compared with it, through an analogous series 
of pressure changes in a receiver, it seems possible, as ex- 
plained in my paper, to reduce very largely the uncertainty 
of the results. The difficulty of treating the results would be 
much reduced if the aneroid readings at all pressures were 
independent of the temperature. 

By a printer’s error, the date of my 
fessor Marvin’s account as 1895 ins 


per is given in Pro- 
of 1898. 
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CIVIL SERVICE EXAMINATIONS FOR OBSERVERS IN 
THE UNITED STATES WEATHER BUREAU. 
By H. H. Krownact, Weather Bureau. 


It has been my privilege to assist the Civil Service Com- 
mission in marking the papers on meteorology and the essays 
on meteorological subjects submitted at the regular semian- 
nual examinations, April 27 and September 27, 1898, which 
were held in all parts of the country in order to obtain a list 
of eligibles for the position of “Observer, United States 
Weather Bureau.” Judging from these examination papers, 
a majority of the applicants were already connected with the 
Bureau either as messengers, watchmen, voluntary observers, 
or in some other capacity that offers opportunity for obtain- 
ing practical knowledge in meteorology. It might, therefore, 
not be out of place to offer a few suggestions through the 
pages of the Monruty WEATHER Review to those intending 
to take the examination at some future date. 

While the relative standing of candidates depends very 
largely upon the percentages made in meteorology and essay 
writing, it should be remembered that the examination also 
embraces geography, penmanship, spelling, letter writing, 
copying, and arithmetic. It frequently happens that a pass- 
ing grade is attained in the former, only to be reduced below 
the standard by failure in the latter pas Pat The necessity 
of, at least, a very thorough common school, and, if possible, 
high school, education is therefore apparent. 

urthermore, without a thorough knowledge of the English 
language and the ability to use it, born only of experience, 
one can not hope to write a creditable essay, or to compose 
his answers to the questions in meteorology so clearly that 
the examiners will have no doubt as to his meaning. 

The meteorological papers submitted enable us to group the 
writers into three quite distinct classes: First, those whose 
papers show evidence of thorough and careful preparation, 
and a consequent mastery of the subject. Second, those 
whose papers show little or no attempt at the necessary pre- 
paration. Thus, one poor fellow wrote out all he knew about 
condensation and precipitation in about ten words, and ac- 
knowledged that he had no time forstudy. Another described 
the dew-point as a needle point of steel, and determined it by 
the rise and fall of the barometer; and still another described 
a thunderstorm as a burning up of the carbonaceous matter and 
surplus nitrogen of the air. 

he first class will get along very well without any sugges- 
tions, and we have none to make to the second class further 
than that they cultivate the studious habit. 

The third, and perhaps the largest, class of applicants is 
composed of those whose papers bear evidence of ill-directed 
and unprofitable preparation. Apparently, considerable 
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reading had been done, and many scientific terms had been 
committed to memory without any clear conception as to 
their significance. In fact, most of the work done has been 
memory work, and even the elementary principles of meteor. 
ology have been left unmastered. 

Such preparation might enable one to define a foehn wind 
or a col, but would hardly prepare one to distinguish between 
climate and weather. 

To such we would say that the observer’s examination in 
meteorology, while it aims to be elementary and practical, is 
quite comprehensive in its character, and a mastery of the 
elementary principles of the subject is essential. The study 
of high-sounding terms and theories that are more or less 
speculative need not be attempted by the applicant, but may 
be postponed to a later period of study. Thoroughness in 
first principles should be the watchword; master every inch 
of ground that is covered, even if you do not get beyond the 
most elementary of books. But be sure that book is up to 
date, for meteorology has developed greatly in the last twenty 
years. 

In essay writing, it is a good rule not to attempt to write 
about that of which one has no knowledge. A candidate who 
admitted that he knew nothing about the arid region of the 
United States and, therefore, wrote about the weather at his 
old home, did more creditable work than a fellow competitor 
who described the arid region as a good place for bears and 
other animals covered with wool; but, on account of numerous 
icebergs, it was not a good place for navigation, for the abode 
of man, or for vegetation. 

The element of chance in these examinations is very small. 
In one way or another, a man is sure to show just how much 
he knows. If, therefore, he is to compete successfully with 
his fellows, he must thoroughly understand the subjects upon 
gy is to be examined, and must say no more than he is 
sure of. 


CLIMATE AND CROP REPORT, SEASON OF 1898, 
ALASEA SECTION. 
By H. L. Batu, Section Director. 


The District of Alaska is nearly or quite as large as that 
part of the United States east of the Mississippi River. The 
greater part of this vast territory lies between the one hun- 
dred and thirtieth and one hundred and sixty-sixth degrees 
of longitude, and the fifty-second and seventy-first parallels 
of latitude—or, its length lies along the parallels and not 
longitudinally, as is the case with the Eastern States. For 
climate and crop study two divisions may be made: the 
southern coastal region, and the interior, each characterized 
by extreme ruggedness, often inaccessibility, and having a 
different climate. 

The sweep of the ocean current along the whole southern 
coast gives that section a more temperate and uniform cli- 
mate than the interior, or than would otherwise be found in 
such high latitudes, The presence of this warm current and 
the peculiarly intricate mountain system of the coast line 
unite to produce a climate having comparatively small tem- 
perature range and an excessive precipitation. Where it is 
otherwise, and sometimes such is the case, local topographic 
features cause the difference. 

Southeastern Alaska includes all the Alexander Archipel- 
ago. This section is a labyrinth of mountainous and heavily 
timbered islands interlaced with numberless narrow channels. 
The general trend of the mountains is parallel to the coast 
line. Meteorological records at Sitka fairly represent the 
general climatic conditions prevailing throughout the section, 
although there are localities that show variations which are 
a to be accounted for by peculiar local topography. 

orthwest of the Alexander Archipelago is Yakutat Bay. 
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There the mountains are farther from the coast line anda 
dryer climate is had, with greater range of temperature and 
more sunshine. Still farther westward is Prince William 
Sound. This sound is dotted with a great number of islands, 
many of which attain considerable elevation. The coast of 
the mainland is precipitous and deeply indented by narrow 
arms. Here the climate appears to differ greatly from both 
the Yakutat country on the east, and Cooks Inlet which lies 
to the westward over the Kenai Peninsula. I know of no 
statistics of temperaturg or rainfall for Prince William 
Sound. Persons long resident there say that precipitation is 
almost of daily occurrence, especially during the summer 
months. 

Three hundred miles southwest of Prince William Sound 
is Kadiak Island, and north of that island is Cooks Inlet, 
justly called the garden spot of Alaska. Cooks Inlet and 
Shelikoff Strait are narrow sheets of water lying between the 
mountainous Kenai Peninsula on the east, and the Alaskan 
Peninsula and the mainland on the west. In the inlet exten- 
sive table lands, having an elevation of 100 or more feet, 
stretch away from the water to the mountains, a distance of 
from 30 to 50 miles. Near the entrance to the inlet the 
mountains lie along the coast, and this is the case with the 
Shelikoff Strait, except that the mountains of Kadiak Island 
and Afognak are less rugged than the lower part of the Kenai 
Peninsula. Thus Cooks Inlet is a great basin inclosed by 
high mountains, except at the entrance. The Alaskan Penin- 
sula and the Aleutian Islands become less rugged to the west- 
ward, trees disappear after Kadiak Island is passed, and the 
climate becomes purely marine. 

The southern coastal region appears destined to take its 
proper place, at no distant date, as an agricultural region, 
certainly as a magnificent stock range. Other pursuits, such 
as mining, trading, and fishing, which yield quicker income 
to invested capital, have hitherto prevented all but a very 
few from attempting to develop the agricultural resources of 
the country. Gardening in a small way is about all that has 
been done, although it has long been believed, in fact known, 
that many of the hardier cereals and fruits can be success- 
fully grown. That this has not been done is not because of 
an unfriendly climate. 

At Sitka and other places in southeastern Alaska the past 
season was a remarkably good one, but by no means un- 
paralleled. The winter rains ceased early. — and May 
weather was about as usual, that is, rains were light and fre- 
quent, with clear, bright days intervening and a gradual in- 
crease in temperature. The gardens of the Agricultural Ex- 

riment Station were planted during the latter part of May. 

y that time the ground held sufficient heat to insure prompt 
germination and by the close of the month the young vege- 
tables, grain, and flax were well started. The first two 
weeks of July were remarkably dry and sunshiny. Little or 
no rain fell during that time and temperatures above 80° 
were noted on the 8th, 9th, and 10th. This period of fine 
weather, the warmest of the season, gave all the young plants 
a good start and the rapidity of their growth was truly 
wonderful. It is surprising with what rapidity plant life 
starts, develops, and attains an almost tropical luxuriance in 
Alaska. At Sitka, during the last half of June, 1.39 inch of 
rain fell, the maximum temperatures ranged between 56° and 
70°, and upon but one day did the temperature fall below 45°. 
During July 3.97 inches of rain fell; the temperature ranged 
between 43° and 68°, with an average maximum of 60° and 
minimum of 49°. The greater part of the month’s rainfall 
occurred between the 22d and the 26th, the first three weeks 
having 1.40 inch, evenly distributed as showers. The rainfall 
for August was 3.92 inches. Of this amount 3.11 inches fell 


during three days, the 22d, 27th, and 31st, the first three 
weeks having but 0.58 inch. The temperature ranged from 


a minimum of 42° on the 28th to a maximum of 78° on the 
10th, with average maximum 63° and average minimum 49°. 
The month had an abundance of sunshine and all the crops 
made excellent growth. 

The early part of September was dry and warm, with man 
bright days. The first eleven days gave 0.48 inch of rainfall, 
and the temperature on the 9th and 10th reached 73° and 
74°, respectively. After the 11th, winter types of storms ap- 
peared, barometric fluctuations were more irregular and 
rapid and of greater amplitude, while rainfall was of almost 
daily occurrence. On the 18th and 19th the skies cleared 
and heavy frosts fell, however, without damage to the garden 
vegetables; 5.98 inches of rain fell during the month; the 
range of temperature was from 33° on the 19th to 74° on the 
10th, with average maximum of 59° and average minimum 
45°. October opened clear, cool, and bright, and this weather 
continued until the 6th; a fitting prelude to the continu- 
ously stormy weather which followed. Heavy frosts fell on 
the Ist and 2d, and killing frosts on the 3d, when the ground 
froze slightly. These frosts killed what was left of the 
gardens and destroyed the buckwheat seeded by the Agri- 
cultural Experiment Station. This crop was, however, . 
— late, otherwise it would have matured before the 

rosts. 


The vegetables and grains seeded in the latter part of May at Sitka 
have all done remarkably well, in fact many of the former grew better 
than they do in the central States, and the clover produces a heavy 
crop. Barley and oats seeded on the 23d of May matured plump and 
heavy seed by the 25th of September. Canada field peas produced 
vines 10 to 12 feet long, loaded with pods. The English Windsor 
bean, a vegetable that is not appreciated at its true value in the States, 

rew 4 feet high, bearing an abundance of pods. In like manner cab- 


e, cauliflower, carrots, turnips, 
at grew perfec- 


beets, and in fact everything t was attemp 
tion.—Prof. C. C. Georgeson. 


At Killisnoo, during May, 2.90 inches of rain fell. The 
temperature ranged from a minimum of 32°, on the 2d, to 
a maximum of 55°, on the 14th and 15th, with an average 
maximum of 57° and minimum of 37°. Very little rain fell 
until the 17th; after that date light rains were frequent until 
the 29th, and little or no sunshine occurred. For June the 
voluntary observer reported 1.05 inch of rain, the whole of 
which fell on four days. The temperature ranged from 35° 
on the 2d, to 69° on the 15th, with an average maximum of 
62°, minimum 43°, and 7 clear, 10 partly cloudy, and 13 
cloudy and rainy days. During July 4.30 inches of rain fell ; 
of this amount 0.80 inch fell during the first seventeen days, 
the remainder falling between the 18th and the 26th. Maxi- 
mum temperature for the month, 69°, on the 9th; minimum, 
44°,on the 29th. Average maximum, 62°; minimum, 48°. 
For August the same observer reported 1.30 inch of rainfall, 
the whole of which fell after the 22d of the month. Highest 
temperature, 71°, on the 9th; lowest, 41°, on the 7th. Aver- 
age maximum, 64°; minimum,47°. There were 9 clear days, 
11 partly cloudy, and 11 cloudy and rainy. The gardens 
yielded fully as well as at Sitka. In the latter part of Se 
tember I saw as fine potatoes there as I ever saw in the 
States. Though not as large as some grown in the States, 
they were of excellent marketable size, well formed, and 
plenty in the hill. 

In western Alaska, along the coast and in Cooks Inlet, the 
season was the most unfavorable in many years. Many long- 
resident Russians and all the Americans, some of whom have 
resided in the country ten or more years, said they had never 
before seen so much rain and so little sunshine as during the 
past summer. May, June, and the first half of July were, as 
usual, favorable months, but rainstorms set in about the 20th 
of July, and from that time onward there were but few pleasant 
and many cold, rainy days. In Prince William Sound the 
whole summer was wet and cold, with now and then a clear 
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| or — -cloudyday. On August 16, at Orca, I observed snow- | both night and day. Of course, with the clearing of the land 
) flakes flying. Little or no systematic attention is given to this pest would disappear to a great extent. 
gardening in the Sound. At Orca a small garden of radishes, At Tyoonok and Ladds, on the west side, gardening is more 
turnips, and like root crops had been planted, but the yield extensively engaged in than at any other point in the Inlet. 
was miserably poor. At Kadiak the gardens in the early It was said that usually the potato crop is ripe by the 4th of 
part of July were in a very flourishing condition; potatoes July, and that it yields well. This year the crop was not of 
and other vegetables had a splendid growth. Kadiak Island eatable size by the first of August, and did not promise to be 
and the other islands of that group were covered waist deep a good one. Rains and cloudy weather prevailed throughout 
with luxuriant grasses and flowers of many varieties. The July and August, and frequently the days were raw and cold. 
traveler is struck with amazement at the floral wealth of | At Coal Harbor, on Unga Island, about three hundred 
that country, which, though comparatively treeless, offers miles southwest of Kadiak, the voluntary observer’s report 
thousands of miles of pasture unsurpassed by any State in for August showed 2.25 inches of rainfall, with 3 clear or 
the Union.’ The plateaus of Cooks Inlet, too, were covered partly cloudy days, and 28 cloudy and rainy days. The range 
with long, rich grasses, many kinds of which make excellent of temperature was from 43° to 60°. For September the same 
food for cattle. At Kenai, Kussiloff, Ninilchek, Anchor Point, observer reported 1.02 inch of rainfall, with 7 clear, 8 partly 
and Homer, all on the east side of the Inlet, gardens had been cloudy,and 15cloudy and rainy days. Maximum temperature, 
planted, and at each place the yield was good, but was said 66° on the 12th; minimum, 34° on the 27thand 28th Records 
to be poorer than usual, on account of the unfavorable weather from that station for previous months have not been received. 
during the latter part of the summer. At Kenai and Ninil- The only meteorological records received from the interior 
chek I saw cattle which had probably never tasted grain; yet were those from Holy Cross Mission (Kosereffsky) on the 
they were fat and healthy. Yukon. At that place 33 inches of snow lay upon the ground 
The woods and meadows of that country abound with her- at the close of April. In May the total precipitation was 
ries of many varieties, all having an excellent flavor. Fuel, 0.20 inch, with 5 clear, 16 partly cloudy, and 10 cloudy and 
both coal and wood, can be had without asking, and fish and. — days. The highest temperature for the month was 58° 
game are abundant. The soil is easily cleared, yields quickly on the 28th; the lowest, 15° on the 9th. For June the rain- 
and bountifully, with a minimum amount of labor, and there fall was 2.09 inches, with 8 clear, 14 partly cloudy, and 8 
are few or no harmful vegetable insects. During a stay of cloudy and rainy days. Maximum temperature, 76° on the 
several weeks in the Inlet this past summer I did not once 11th; minimum, 53° on the 3d, with average maximum and 
observe a higher barometer reading than 29.92 inches, while minimum of 67° and 45°, respectively. During July 3.34 
outside the Inlet I frequently observed readings of 30.00 and inches of rain fell. There were 9 clear, 7 partly cloudy, and 
higher. The winds were either southwest or northeast, up 15 cloudy or rainy days. Highest temperature, 80° on the 
ordown the Inlet. The few opportunities I had for observing 15th; lowest, 40° on the 29th. Average maximum, 65°; 
the movement of cirrus clouds showed them as coming from minimum, 48°. For August the record gives 2.96 inches of 
the southwest. rainfall, with 1 clear, 8 partly cloudy, and 22 cloudy or rainy 
The chief hindrance to the early and thorough settlement days. Maximum temperature, 68° on the 22d; minimum, 
of that country appears to be its great distance from markets, 37° on the 7th and 30th, with averages of 61° and 47° respect- 
its isolation during a large part of the year, and the mosqui- ively. For September 2.43 inches of rain were reported. 
toes and sand flies during the summer months; mosquitoes Clear days, 3; — cloudy, 11; cloudy, 16. The first snow 
are a pest beyond description. One who has never been in of the season fell on the 21st. Maximum temperature for the 
the country can form no idea of the annoyance they cause, month, 60° on the Ist; minimum, 25° on the 23d and 24th. 


NOTES BY THE EDITOR. 


He will be sadly missed by every one. He was a prominent 
member of “The Old Guard,” and was buried at Arlington 
with military honors. 


CAPT. MICHAEL MAHANY. 


A large majority of the observers and officials of the Weather 
Bureau will, with regret, learn of the death of Captain Ma- 
hany at Washington, on February 3, 1899. For many years. 


during the existence of the school of instruction in signaling: 
and meteorology, at Fort Myer (formerly Fort Whipple), 


REDUCTION TO STANDARD GRAVITY. 
In the Montuty WeatuHer Review for July, page 314, we 


Va., Captain Mahany was the first sergeant, and as such, came 
into intimate daily contact with every member of the succes- 
sive classes under instruction. His special attention was 
given to the care of the men, and their quarters and their 
instruction in military drill and signaling. He was em- 
phatically and naturally a soldier, and was an excellent drill- 
master; although a strict disciplinarian, he was thoroughly 
faithful to the best interests of those entrusted to his care, 
and no superior officer ever thought of replacing him by 
another. When the meteorological, was separated from the 


military, service, Captain Mahany cast his lot in with the 
former, and when Professor Moore was appointed Chief of 
the Weather Bureau, he soon showed his appreciation of the 
merits of his former drillmaster by recommending him for 
appointment to the very responsible position of Captain of 
the Watch, which position he filled with marked acceptability. 


have explained the process by which we pass from crude bar- 
ometric readings at any station to the true atmospheric pres- 
sure expressed either in inches, as the height of a column of 
mercury or, still better, in pounds to the square inch, as pres- 
sures are more appropriately measured. One step in this 
porems consists in applying the reduction to standard gravity. 

ow, the reduction to standard temperature has been acceded 
to and practiced for the past sixty years; but the reduction 
to standard gravity has been applied only in special cases, 
and its general application has been delayed until there could 
be a concert of action among all nations. Its importance and 
magnitude has been recognized ever since Laplace published 
his Mécanique Céleste. The international congresses of 
Vienna, 1873; Rome, 1878; Munich, 1891; as well as the 
Permanent International Meteorological Committee, have 
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expressed themselves in no uncertain terms to the effect that, 
for general meteorological purposes, the reduction to standard 
gravity is imperative, and that it should be uniformly adopted 
by all national services and not later than January 1, 1901. 
In fact, the Polar Conference had already urged this step in 
1884 as imperative even at that time, and the Chief Signal 
Officer, General Hazen, acting promptly upon this request, 
introduced this correction with the monthly constants for 
January, 1885, and continued it, in connection with Ferrel’s 
reduction to sea level, on August 1, 1886; but, on January 1, 
1888, this improvement was abandoned in order to await 
the general action of all national services. The recent exten- 
sion of the service of the Weather Bureau so that our daily 
weather maps now comprehend the region from latitude 10° 
to 55° north, brings the importance of the gravity question 
into great prominence, and by recent instructions, No. 92, 
dated October 19, the correction will be applied to all mercu- 
rial barometers of the Weather Bureau on and after January 
1, 1899. The correction will be applied at the same time 
with those for temperature and other instrumental errors, 
thus giving first the correct pressure in standard inches of 
mercury for the locality of the barometer. This local pres- 
sure is then reduced to sea level or to any other desired alti- 
tude, and the new pressures thus obtained will also be ex- 
pressed in terms of the recognized international standards. 


INSTRUCTIONS No. 92, 1898. 


Owing to the recent extensions of the Weather Bureau in the West 
Indies and along the South American coast, the whole territory now 
reporting barometric pressures embraces a wide range of latitude, and 
the barometric readings corrected for temperature and instrumental 
error only, at the extremes, are widely discordant, owing to variations 
in the force of gravity with latitude. Therefore, on and after Janua 
1, 1899, the appropriate correction for gravity will be applied to all 
barometric readings. This correction is nearly constant at any one 
station, and is given in Table II, page 66 of Circular F, Instrument 
Room. The gravity correction to be used at a station will be incor- 
porated with the correction for instrumental error and capillarity, and 
a correction card giving the appropriate correction for each instrument 
will be furnished by the Instrument Division. 

The following example will elucidate the complete correction of the 
barometric reading : 

Attached thermometer 76.5° ; observed barometer read- 
eased s 30. 287 


Correction for temperature... —0. 131 
Correction for gravity instrumental error, and capillarity- —0. 066 


The total correction, ascertained as shown above, will be entered on 
Form No. 1001-Met’] in the column in which the correction for tem- 
perature has been recorded heretofore. Observers may find it conveni- 
ent to compute a small station table, by combining once for all the 
gravity and instrumental error corrections with those for temperature, 
thus giving the total correction for the ordinary temperatures and pres- 
sure that prevail at their stations. A new table must be prepared, 
however, whenever a new correction for instrumental error is em- 


ployed. 

The corrected reading, derived as above, is a standard measure of 
atmospheric pressure, and is perfectly com ble with similarly cor- 
rected readings made at any place the world over. 


It takes a long time to overcome the conservatism of the 
practical world. Men are so accustomed to think in the 
terms taught them in childhood that even after they have 
long since perceived that those terms have acquired a new 
significance and ought to be expressed by new words, or new 
standards, they still hold on to the old ones. 

They may know that the barometer is affected by the tem- 
perature of its scale and its mercury, and that both the 
atmospheric pressure and the weight of the column of mer- 
cury depend upon the downward pull of the force of gravity, 
but they may be slow to take the trouble to make the neces- 
sary corrections and allowances. Exact meteorology is now 
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engaged in studying the atmosphere as a whole and demands 
that atmospheric pressure should be everywhere measured 
by the sume standard and not by one that varies with the 
temperature or the latitude. There was a time when every 
city and country could have its own standard foot, pound, 
and bushel, but this confusion is now largely abolished in 
commercial matters and must, also, be abolished in science. 
We must measure pressure in some uniform standard unit, 
such as the weight of a pound of mercury, or the height of a 
column of mercury, under standard gravity. The pressure, 
per square inch, that will hold up fifteen pounds of mercury 
under the standard gravity that prevails under 45° of latitude 
and sea level, will not hold up so much mercury when the 
attraction of gravitation upon the mercury increases, as it 
does do as we go northward toward the pole. The reduction 
to standard gravity is simply an effort to convert our meas- 
urements of atmospheric pressure into one common unit so 
that they will be strictly comparable among themselves all 
over the world. 


THE PRACTICAL SIDE OF WEATHER BUREAU WORE. 


The observers in charge of Weather Bureau stations are 
expected to be, not merely faithful observers and studious 
meteorologists, but also eminently practical men. That is 
to say, they must know when, where, and how to apply their 
knowledge to the best interests of the community around 
them, and that community consists not merely of the citi- 
zens of the city or town in which the station is located, but 
also includes all the country tributary thereto. We have not 
yet learned that any other government weather bureau has 
called upon the merchants or citizens to form local meteoro- 
logical committees to advise with the local observers as to 
their mutual interests; but this is always done by the United 
States Weather Bureau, and has been one of the most impor- 
tant means of securing the appreciative support of the people. 
We are led to these remarks by a paragraph in the recent 
annual report of the Chamber of Commerce of Chattanooga, 
commenting upon the work of our observer in charge, Mr. 
Lewis M. Pindell. Of course, this report is but one of hun- 
dreds that are made from time to time by every local com- 
mittee on meteorology. If similar committees were estab- 
lished in other countries, their respective weather services 
would, perhaps, profit thereby as the United States Weather 
Bureau has done. 


THE WEATHER BUREAU AND THE LIBRARIES. 


Although the publications of the Climate and Crop sections 
are widely distributed in their respective States, yet it has 
always been difficult to secure sets of them for preservation 
in libraries outside of the States. In order to remedy this 
difficulty, the Chief of the Weather Bureau has directed that 
complete sets of all the monthly ee of sections be depos- 
ited with the larger libraries of the United States, and the 
special meteorological libraries of foreign countries. The list 
thus far agreed upon is as follows: 

The Library of Congress, Washington, D. C. 

The Free Public Library, San Francisco, Cal. 

The Public Library, Chicago, Ill. 

The Public Library, Boston, Mass. 

The Public Library, St. Louis, Mo. 

The Astor Branch of the Public Library, New York, N. Y. 

The Meteorological Office, Toronto, Canada. 

The K. P. Met. Institut, 6 Schinkelplatz, Berlin, W. 

The Deutsche Seewarte, Hamburg, Germany. 

The Centralanstalt f. Met., Vienna, Austria. 

The Central Physical Observatory, St. Petersburg, Russia. 
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The Bureau Central de Météorologie, Rue de l'Université, 
aris. 
The Meteorological Office, 63 Victoria street, London, 8. W. 
The Indian Meteorological Office, Calcutta, India. 


THE CHEMICAL THERMOSCOPE. 


We copy the following from the Scientific American for 
November 26; it describes the method of making a little 
instrument that is found in many houses and is frequently 
called a barometer, or sometimes a “ weather indicator” or a 
chemical hygrometer. Probably all these names are quite 
inappropriate and misleading. The liquid within the glass 
is so sealed up that neither the pressure nor the moisture of 
the external air can have any influence upon it. It is really 
a form of thermoscope; the changes in the appearance of the 
liquid within the glass depend upon the temperature only 
and can have no more connection with future weather than 
the changes in a thermometer. A great many other combi- 
nations of chemicals dissolved in water, wae By coal oil, or 
other liquids can be constructed to show the rise and fall of 
the temperature, but an ordinary thermometer is, of course, 
much better. The Editor does not believe that the instru- 
ment described below can have any value, either as a ther- 
mometer or barometer, hygrometer or weather indicator. In 
one location or at one season of the year, it will predict clear 
weather, but a few hours later, when the temperature of the 
room changes, its own indications will change correspondingly, 
and it will predict rain or snow. Nevertheless, as many 
inquiries have been received, asking for the method of con- 
struction, we submit the accompanying with the special 
request that if any of our observers constructs one of these 
thermoscopes, he will kindly keep a record of its appearance 
at every daily maximum and minimum temperature for a 
month or more and study out its value as a weather prophet. 

Dissolve 10 grammes of camphor, 5 grammesof saltpeter, 5 grammes 
of sal ammoniac, in 105 grammes of alcohol (90 per cent) and 45 
grammes of distilled water. After filtering, fill glass tubes 2 centime- 
ters wide and 50 centimeters long with this solution, cork up well 
below and above, seal and fix on boards by means of wire, similar to 
barometers. The changes of the solution signify the following : Clear 
liquid, bri ht weather ; crystals at bottom, thick air, frost in winter ; 
dim liquid, rain; dim liquid with small stars, thunderstorms ; large 
flakes, heavy air; overcast sky, snow in winter ; threads in upper por- 
tion of liquid, windy weather; small dots, damp weather, fog ; rising 
flakes which remain high, wind in the upper air regions ; small stars 
in winter on bright sunny day, snow in one or two days. The higher 
the crystals rise in the glass tube in winter, the colder it will be. 


KITE WORE IN MADEIRA. 


According to Nature, 1879, Vol. XX, p. 444, in the Report 
of the British Association for 1879, p. 63, will be found the Re- 
port of the committee on atmospheric electricity in Madeira, 
by Dr. M. Grabham, who gave himself to the observation of 
the regular winds and breezes and their connection with elec- 
trical phenomena. Of course, the kite was used for this pur- 
pose, and Dr. Grabham notes that— 

The thinness of the currents of air constituting sea breezes was de- 
monstrated in the bay of Funchal by flying a kite vertically beyond into 
the true wind blowing in a contrary direction. Abortive attempts were 
made to bring down the upper electricity through the lower currents. 
The electricity of the general northeast wind, which is identical with 
the trade wind, was found on the heights at the east end to be uniformly 
moderate and positive. 

At the approach of the rain clouds at the termination of a period of 
fine weather, the atmosphere invariably gives increased sendin , and 
no negative observations were recorded. 


The kite is specially adapted to the study of the sea breeze, 
which usually constitutes but a thin layer of air, and should 
be applied by those who resort to the shores of our oceans 
and Great Lakes, 


PROGRESS IN KITE WORE. 


The October number of the Quarterly Journal of the Royal 
Meteorological Society contains an historical article by Mr. 
A Lawrence Rotch on the work done at the Blue Hill obsery- 
atory in the development and use of the kite. In the dis- 
cussions following this excellent article, Mr. R. C. Mossman 
gives an account of the work done by Mr. John Anderson, late 
of Owensboro, Ky., but now residing in Edinburgh, in flying 
kites at the latter city for meteorological purposes. 

Capt. Baden Powell explained the construction and man- 
agement of his form of kite. Mr. Rotch stated that the Baden 
Powell kites had been tried at Blue Hill, and that, although 
they started in a lighter wind than the Hargrave kites, yet 
they were not sufficiently stable in winds of varying velocity 
without using side lines, which precluded the attainment of 
great height. 

Mr. R. C. Mossman stated that from work done by Prof. 
Michie Smith on the summit of Dodabhetta, India, it was found 
that the electric potential on the edge of a dissolving mist is 
lower than the normal, while in a condensing mist it is higher 
than the normal. It is proposed to make observations on 
this point by the use of kites near Edinburgh, in order to 
ascertain whether the same phenomenon occurs in the free 
air as on the mountain tops. 


> 


ORIGIN OF TORNADOES. 


Dr. B. F. Duke, of Pascagoula, Miss., sends an account of 
a tornado observed by him in April, 1894, possibly at or near 
that place. 


I was located on the edge of a track about a mile and a half wide, 
within which nearly everything was swept before the wind. It wasa 
cloudy day, and thunder and rain had been observed all the afternoon 
in the west under very dark clouds. About 6 p. m. these clouds sud- 
denly became very black in one 7 while everything around the 
observer was very calm and still. Soon a terrific roaring could be 
heard in the distance. As it approached, a low stratum of muddy cloud 
could be seen in the west, flying from northwest to southeast, while 
another stratum was coming up equally fast from the south, and puffs 
of wind from these two directions were alternately felt by the observer. 
All this occurred a little in advance of the dense black cloud, which was 
streaked with lightning, though not funnel-shaped so far as we could 
discern. When it (the tornado?) had by us, it was seen that 
the timber on the north side of the track was blown to the southeast 
while that on the south side fell toward the north, but in the center, 
or nearly so, it was piled in every direction and in the greatest possible 
confusion. In some places the wind seemed to have made all sorts of 
breaks and deflections, blowing in strips of 2 gpa of a mile or more, 
directly opposite to the general course which was nearly northeast. 
In some of these dashes, if we may so speak of them, it (the wind?) 
would appear to have been heavier than in the main body of the 
storm. 

What conditions of the earth and air give rise to the south and the 
northwest winds and the clouds that preceded the hurricane? 

Is there not a strong attraction between them? When they meet, 
is not this affinity neutralized? Had these winds been coming from 
exactly opposite directions, would not the cyclone (tornado) have 
occurred Geongheut the whole length at the same moment? Doesa 
tornado actually travel, or is its velocity to be reckoned by the acute- 
ness, or obtuseness of the angle of these two approaching currents 
which might be illustrated by two lines of battle advancing toward 
each other at the angle indicated, namely, one moving from south to 
north, the other from northwest to southeast; the time required for 
the two entire lines to meet depending upon the speed maintained ? 


In the United States when the weather map shows a center 
of low pressure, there is generally an extensive area of cold 
northerly winds and high pressure west of the center; but a 
region of warm southerly winds south and east of it. What 
conditions of the earth and air give rise to these winds? The 
only answer must be that the differences in density of differ- 
ent portions of the atmosphere cause these portions to be 
acted upon differently by the attraction of gravity and by 
the centrifugal force of the revolving atmosphere. Gravity 
pulls the denser air down,so that the cold northwest wind 


DecemBeER, 1898. 


MONTHLY WEATHER REVIEW. 553 


underruns and lifts up the warm, moist, southerly wind. 
Centrifugal force drives the densercold air toward the equator, 

ushing the lighter, warm air out of its way, and forcing the 
atter upward and backward toward the polar regions. These 
are the principal mechanical conditions that give rise to the 
winds and clouds that precede such tornadoes as those in 
northern Mississippi on April 8-9 and 18-19, 1894. 

On both these dates a cold, dry, northwest wind was ad- 
vancing southward over the State as the front edge of an area 
of high pressure, while warm southerly winds were prevailing 
everywhere to the southward and eastward. The northwest 
winds were much stronger than the southerly winds, but they, 
themselves, did not constitute a tornado, nor could they have 
done the damage described without another auxiliary process. 
At the front of the area of northwest wind, where it ran under 
the south wind and lifted it up, as the nose of a plow lifts and 
turns the sod, there was formed a cloudy mass due to the 
rapidly uprising air. The buoyancy within such a cloud is 
very great. When once well formed, it may suck up the air 
beneath it with such violence as to form a waterspout over 
the ocean or a tornado over the land and the winds immedi- 
ately below it are suddenly and greatly increased. It is these 
winds under the tornado cloud that do most of the destruc- 
tion; they start toward the cloud as increasing northwest 
and south winds on the two sides of the track, but rapidly 
become deflected into circulating winds, under the cloud, ex- 
tending sometimes even down as low as the ground itself. 
The individual clouds and whirls along the front of the 
northwest wind depend very much upon local irregularities, 
hills and valleys, rivers and ponds; in some cases there may 
be a long series of whirls simultaneously existing; at other 
times only one or two acquire any prominence; again, it may 
be as suggested by Dr. Duke, that there is an advancing front 
for the southerly winds as well as for the northwesterly, and 
that the whirl exists only at the one vertex where these two 
fronts intersect. All these and other cases may occur; but 
the last is certainly the least common because there is almost 
always a steady flow of southerly winds over a very large 
area of country and the front of the northwest wind is every- 
where penetrating this and pushing under it simultaneously 
so that the southerly front has no independent existence. 

We can not agree with the suggestion that there is a strong 
attraction between the northwest and the south winds, or that 
there is any neutralization of affinity; the winds represent 
simply two masses of air driven along the earth’s surface by 
the pushing forces that are at work everywhere in the atmos- 
— and which are ultimately resolvable into two elementary 
orces, the attraction of gravitation and the centrifugal force 
of bodies that revolve with the diurnal rotation of the earth. 
These two forces will cause warm, moist air to push north- 
ward while cold, dry air is pushed southward and the torna- 
does start in the narrow belt where the northerly winds push 
against the southerly. 

In many cases a tornado involves a large mass of cloud and 
may be properly said to move bodily for quite a long distance 
along the earth’s surface, as shown by its path of destruction. 
At other times a tornado rapidly dies out, but only to be 
quickly succeeded by another, so that the path of destruction 
is due to a series of newly-formed successive whirls. The 
axis of the whirl is oftentimes very much inclined to the 
earth’s surface and it is possible that we may have violent 
whirls with horizontal axes; but they could not last very long. 


METEOROLOGY IN FRANCE. 


The Annals of the Central Meteorological Bureau of France 
for the year 1896 have lately been received at the Weather 
Bureau Library, published as usual in three volumes, of which 


the first is devoted to special memoirs and the annual report 
of the president of the Meteorological Council. From the 
latter it appears that 18 of the provinces of France publish 
monthly bulletins, and 34 publish annual bulletins relative 
to meteorology and climatology. There are 2,045 stations for 
regular observations, or 1 for every 100 square miles of area, 
and these have furnished 3,348 special thunderstorm bulletins, 
which latter have been discussed by Fron, who has, for many 
years, been devoted to thunderstorm work. The number of 
thunderstorms reported on each day of the year is given in a 
table on page 38, from which we take the monthly number as 
given in the second column of the following table: 


Number of days with thunderstorms. 


Months. 

| France. | Florida. | ay Missouri. 
4 5 | 7 | 1 
5 | 8 | 11 | 
25 6 10 23 
May. 31 | 22 | 26 
29 9 10 13 

Totals for year ............ss00+- 266 


The area of France may be taken at 204,000 square miles, 
or about twice as large as either Arizona, Nevada, Colorado, 
Oregon or Wyoming; but, of course, it would not be proper 
to divide the above number of thunderstorm days in France 
by 2 in order to compare its frequency of thunderstorms with 
those of these respective States. The only States that ap- 
proach France in the frequency of thunderstorms are Florida, 
Louisiana, and Missouri, whose areas are, respectively, 59,000, 
41,000, and 65,000 square miles. The number of days on 
which thunderstorms were reported in these States during 
1896 are, for the sake of comparison, given in the above table; 
they are quoted from page 496 of the MonrHLty WEATHER RE- 
view for that year. It is difficult to make any proper com- 
parison between France and these States as to the absolute 
number of thunderstorm days, but it is proper to compare 
the annual curves of frequency, and to say that the annual 
distribution of thunderstorms is much more uniform in 
France throughout the year, and especially from March to 
October than it is in any region of the same area on this side 
of the Atlantic. 

This first volume contains also a most important memoir 
by Prof. Marcel Brillouin on the formation of clouds between 
contiguous layers of winds; a memoir of 100 pages which the 
present Editor has undertaken to translate entire for the use 
of observers and students in America. This memoir can not 
be successfully condensed ; every page contains the solution 
of some important problem. It represents the first successful 
effort to apply the views of von Helmholtz and von Bezold to 
the explanation of innumerable cloud forms and even the 
exact determination of the conditions under which they 
originate. . 

A general idea of the contents of the memoir may be ob- 
tained from the list of the titles of the chapters: I. Von 
Bezold’s theory of condensation by mixtures. II. Superposed 
horizontal layers. III. An atmosphere in convective equili- 
brium; subdivision into zones; geometrical explanation of 
von Helmholtz’s theory. IV. Mixture of contiguous zones of 
clear air. V. Mixture of contiguous zones of cloudy air. 
VI. Contiguous zones that occupy the whole height of the 
atmosphere; condition of the highest regions. VII. Contig- 
uous zones; clouds of invasion. VIII. Two cloudy zones; 
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clouds of invasion; rain and hail. IX. Unstable conditions. 


X. Two layers of clouds in the same zone. XI. General 


circulation. 


THE CLIMATE OF ATHENS. 


The study of local climatology is not as yet pursued in the 
United States with that detail and thoroughness that charac- 
terizes European memoirs. Although some of our older vol- 
untary observers and many of our Weather Bureau stations 
have by this time accumulated the necessary data, and 
although the records for some stations, such as Pike’s Peak and 
Colorado Springs, the Dudley Observatory at Albany, and the 
Central Park Observatory in New York, have been published 
in extenso, yet there is still wanting a discussion of these 
observations in all their bearings on meteorology, hygiene, 
agriculture, navigation, and engineering which shall serve as 
a model treatise on the climate of some American station. 
Such a model memoir bearing on the climate of Athens has, 
however, lately been published by Professor Demetrius 
Eginitis, Director of the National Observatory, in that city, 
and forms a part of the first volume of its annals. The 
handsome typography that distinguishes this volume above 
the ordinary meteorological publications is eminently appro- 
priate to the classic nature of the subject, for we have here for 
the first time presented a complete picture of the climate of a 
region whose history and art, ethnology and science have been 
familiar to the civilized world from time immemorial. We have 
now for the first time the data needed to carry out investiga- 
tions into the possible relations between the climate and the 
development of mankind and the arts that accompany civili- 
zation. This latter study, if there be anything in it, we must 
leave to others, but the general contents of Eginitis’ work on 
the climate of Athens we may give at length as suggesting 
what may well be done for many American cities. The tech- 
nical meteorological records which have been summarized in 
this volume are those by Peytier in 1833-1835; by Fraas, 
1836-1841; by Vouris, 1839-1847; Papadakis, 1853-1857; 
Schmidt, 1858-1884; Kokkidis, 1884-1889; Eginitis, 1890- 
1896. Since 1847 most of these observations have been 
made at the Observatory of Athens and many of them have 
been published, more or less completely, by private enter- 
prise. In fact, many of the original records, having been 
purchased a | Germany, are now deposited for safe keeping in 
the fireproof buildingsat Potsdam. Aftera brief description 
of the present topography of the city and its surroundings, 
and the changes that have taken place, as shown by quota- 
tions from classic authors, the director of the observatory 
publishes fourteen chapters treating successively of atmos- 
ie pressure, temperature, humidity, wind, rain, snow, 

ail, dew and frost, haze and fog, cloudiness, thunderstorms, 
evaporation, optical phenomena, temperature of the soil and 
the water, and the Arago actinometer. Each of these chap- 
ters opens with a charming sketch of the ideas and the 
knowledge that have come down to us from the ancient Greeks 
relative to the subject in hand and it would surprise the 
modern scientist to see how near the truth the ancient phi- 
losophers attained in respect to many subjects that have 
only become clear to us since the days of Galileo and experi- 
mental philosophy. 

The barometric pressures are given by decades and by 
months deduced from the thirty-six years, 1858-1893, and the 
results compared with the isobars of Teisserenc de Bort. 
The monthly and mean annual pressures are given for each 
hour of observation, 8 a. m., 2, and 9 p. m., as well as the ex- 
treme barometric readings for each month during these fifty- 
four years. The variability of the climate, as represented by 
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the amplitude of the normal variation of pressure between 
two consecutive daily readings at 2 p. m., is shown by the 
study of the last fifteen years. The variability is decided] 
less that for Paris or Perpignan. Thisis contrary tothe ordi- 
nary opinion that the climate of Athens is more variable than 
the climate of Paris and it is shown that the reason lies in the 
fact that the atmospheric variations at Athens are frequent 
but not very decided, whereas, at Paris they are less frequent 
but much greater. At Athens the weather varies sometimes 
in the course of the day and even in a few hours, but these 
habitual variations are small, whereas, at Paris the same kind 
of weather lasts for a longer time but the disturbances are 
ordinarily more extensive than at Athens. 

The chapter on temperature treats that subject with even 
more elaboration, occupying forty pages of the volume, and 
concludes with data illustrating the variability of the cli- 
mate, especially by the fact that the same date palms and 
other plants flourish to-day in the same places and to pre- 
cisely the same extent that they did in antiquity. This was 
then, as now, the limiting climate, in which the palm occa- 
sionally, but not regularly, ripened its fruit. A change of 
1° C. would, apparently, have made an appreciable improve- 
ment in the cultivation of this fruit, so that, as the author 
says, it is not likely that the normal annual temperature has 
changed by this amount in two thousand or three thousand 

ears. 

. The observation of the humidity of the air by means of the 
hair hygrometer began in 1839, and the discussion of this sub- 
ject occupies twenty-four pages of the third chapter, preceded, 
as usual, by quotations from Aristotle and other classic au- 
thors. The winds and general cloud phenomena could be 
observed by the ancients as well as by the moderns, and the 
quotations from classic authors are arranged in the fourth 
chapter, which occupies about thirty pages, in connection 
with the author’s more elaborate discussion of each phase of 
this subject, viz, the relation of the winds to clouds, rain, 
thunderstorms, humidity, temperature, pressure, diurnal and 
annual frequency. The strongest wind at Athens is from the 
northeast, next to that, the south, and the feeblest wind is 
from the east. The maximum force of the south wind during 
the period of accurate observation has sometimes attained 20 
to 30 meters per second, and on the 26th of October, 1852, 
such a south wind overturned one of the columns of the 
temple of Jupiter Olympus at Athens. 

The rainfal! is discussed in the fifth chapter, in about thirty 
pages of text. Even the ancients understood that rain was in 
some way produced by the condensation of aqueous vapor from 
the atmosphere, and knew that the quantity of water which 
falls upon the neighboring mountains, such as Parnassus and 
Hymettus, was far greater than that which fell at Athens. 
Although Athens is subject to very long and severe droughts, 
yet the actual rainfall for successive decades does not va 
very much. The normal number of rainy days in any mont 
varies from 1.5 in August, 2.9 in July, to 13.5 in December. 
The prognostics of rain at Athens have been observed from 
classic times. Whenever Hymettus is seen covered with 
clouds, it is considered very probable that it will rain. This 
often fails, but it is verified often enough to maintain the 
belief in its efficacy. The altitude of Hymettus is about 
1,027 meters; consequently, when clouds are seen around its 
summit, these can scarcely be the upper cirrus or the medium 
cirro-cumulus, but must necessarily be the lower clouds— 
cumulo-stratus or cumulo-nimbus. Such a mountain must, 
therefore, be considered as a hygrometer that indicates the 
altitude and nature of the clouds. The connection between 
rain and the local topography, on the one hand, and the 
general meteorology of Europe, on the other, is discussed, 
with a view to explaining the general conditions that cause 
rain. 


| 
’ 


MONTHLY WEATHER REVIEW. 555 


DeceMBER, 1898. 


NOTES FROM THE NOVEMBER REPORTS OF THE CLI- 
MATE AND CROP SECTIONS. 


ARIZONA. 


Mr. W. G. Burns, section director, remarks that— 


A period of drought, remarkable, not so much on account of its 
duration as for its extent, prevailed in Arizona from September 12 to 
November 18, inclusive. * * * Taking into consideration the varied 
topography of the Territory, its vast area of 113,000 square miles and its 
changing meteorological conditions, it is remarkable that this drought 
prevailed for so long a period. 

Arizona lies between the area of high pressure over the 
Pacific and under the Tropic of Cancer and the corres- 

nding high area over the Atlantic and the Gulf of Mexico. 

etween these tropical areas (which would probably be con- 
tinuous belts of high pressure if the earth had a uniform 
surface of water), the equatorial belt of low pressure intrudes 
by sending an arm of low pressure along the coast of Cen- 
tral America northward up the Gulf of California into 
Arizona. The rains that come to Arizona vary with the 
presence, or absence, of this extension of the equatorial low 
and if drought prevails in Arizona it is apt to be only a por- 
tion of the area of drought extending northward over Cali- 
fornia. 

CALIFORNIA. 


The deficiency of precipitation, on the average for 162 sta- 
tions, was 1.20 inches, or about 55 per cent of the normal, 
reckoning the latter at 2.20 for the whole State. There 
seems to have been abundant rainfall in the extreme north, 
but little or nothing in the southern half and the central 
valley. This area of drought, therefore, adjoins that in 
Arizona and southern Nevada, and one common cause must 
have produced the whole. 

Mr. E. L. Coethen communieates some remarks on protec- 
tion from frost, from which we infer that close wind-breaks 
at right angles to the flow of cold air cause low temperatures 
on the upper side. A block of large trees below a block of 
smaller trees would have the same effect. Fires at these 

ints will drain off the cold air; flowing water is a help, 

ut not sufficient in itself; clean culture and a wet surface 
are the best conditions of the soil. Firing of any kind is 
beneficial, if there is enough of it. Twenty to fifty coal bas- 
kets per acre will be needed according to the location and 
size of grove. A little burning straw is a snare and deceit; 
dry straw is of little value; smudge from wet straw should 
be dense and cover large areas and be lighted early. Coal 
baskets should be filled at the start and replenished before 
the fire is too low, they need less attention than smudge. 
Oil fires do good work, but the smoke is objectionable. 
Evaporating pans give no visible results. An awning or cover 
was found to be of great service in the orchards at Riverside. 


FLORIDA. 


Mr. A. J. Mitchell, in speaking of the protection of orange 
groves, says: 

Heroic remedies are necessary, and it is very generally conceded that 

e only measure that promises success is the use of fires ay er 
by other forces. oe has forced the recognition of the import- 
ance of dry heat as the only safe recourse when the temperature falls 
to 20° or below. Many groves are now liberally provided with fuel, 
deposited at certain intervals and sufficiently near to cause a rise in 
temperature when ignited. Mr. G. P. Kinney, of Pierson, says that 
during the winter of 1897-98 he had to keep his fires going for nine 
nights, which was the longest period during the past five years. He 
ae little piles of fuel between each of his trees and can fire an acre 

n afew minutes. He found that firing every fourth pile raised the 
surrounding temperature 5°, and firing every third pile, 7°; by firing 
all the piles the temperature rose 15°. 

The report of the Lake County Horticultural Society gives the result 
of an experiment made October 15, in partly cleared pine woods, where 
30 fires were placed 50 feet apart each way; the thermometers were in 
the middle of each square and on the leeward of the fires, 5 feet from 
the ground. The fires were started at 8 p. m. and kept up for three 


and a half hours; the size of the fires was regulated so as not to injure 
an orange tree 17 or 18 feet tothe leeward. There was very little wind 
and the dew-point was reached early intheevening. The air tempera- 
ture was 63° at 8:30 and 60° at 11:45 at a distance from the fires; the 
average rise of the thermometer was 3.5° to 4°, and a few thermome- 
ters, placed 10 feet from the ground, er 2° higher still. Twoand 
a third cords of wood were burned, of which one-half was 1 pine 
and one-half green pine. This report is one of many that will be made 
this winter, and every such series of exact experiments and measure- 
ments give valuable data for determining what can be done under any 
given condition. 


GEORGIA. 


Mr. J. B. Marbury says that the value and development of 
the peach interest in Georgia has necessitated methods of 
protection against frost. During the spring of 1898 several 
damaging frosts occurred, but answers from a number of 
peach growers showed that the location of the orchards is 
very important, and that quite a number escaped damage 
although no protection was used. Without an exception, 
orchards on high ground fared better than those on low 
ground; when an orchard extended from the hills down into 
the valley, little or no damage was done on the hill while 
trees in the valley had all the fruit killed. Orchards in the 
lowlands when properly protected by smoke did not suffer. 
Smoke made from coal tar was used by Mr. John D. Cunning- 
ham, who says: . 

It not only produces a dense smoke but prevents the ravages of the 
eurculio. I left several portions of my orchard unsmoked, and these 
portions were injured by curculio, the others were not. This is the 
general testimony of the other cultivators of peaches and plums. In 
a. nearly all that were thoroughly smudged were saved, while a 
arge percentage of unprotected fruit was lost. 

[If the curculio can be thus easily checked, that alone 
ry make it worth while to smudge with coal tar smoke.— 

D. 


ILLINOIS. 


Mr. Charles E. Linney states that from 201 reports of loss 
by lightning, during May—October, 1898, in Illinois, he con- 
cludes an aggregate loss of $43,000. 


A survey of the reports shows a very marked increase in the loss of 
stock due to the wire fence, and the urgent need of frequent ground 
wires on those in use; a largely increased loss of barns and granaries 
during the harvest season, probably due to storage of new grains and 
grasses; re se more danger to stock on wet than on dry lands; lack 
of any marks upon stock in most instances; the general movement of 
thunderstorms from west or southwest to east and northeast; a very 
large number of buildings struck but damaged only slightly; and, finally, 
an area of marked frequency in losses covering the northwest counties 
especially, and the northern district as a whole, with an apparent ab- 
sence of losses in central counties. 


IOWA. 


Mr. J. Russel Sage having, in his summary for October, 
shown that a large portion of the cattle injured by lightning 
were at the time standing in close contact with wire fences, 
and having also shown that by providing these fences with 
ground wires the loss of live stock may be greatly diminished, 
the Farmers’ Voice of Iowa publishes the following com- 
ment upon this improvement by Mr. Sage: 


We may scarcely overestimate the importance of investigations of 
this kind, tending as they doto reduce to the minimum the destruction 
of life and property by lig — Properly protected barns and houses, 
scientifically constructed wire fences, and the many precautions which 
as a consequence will be taken must result in increased immunity 
from the b ens effect of this death-dealing element. Farmers 
everywhere owe Mr. Sage a debt for his timely and intelligent efforts. 


Weather forecasts in England are favorably considered by 
a writer in the London Standard, who says: 


The forecasting of our meteorological office in London is based on 
long observation and an inductive system. * * * The prophets 
sometimes prophesy falsely, but for this, as we shall see, they are gen- 
erally not to blame. During the twelve months ending with March 
1898, they were fully successful in 55 per cent, and partially so in 
percent; of the remainder only 6 per cent were complete failures. This 
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81 per cent of verifications is within the range of 79 to 84 that has pre- 
vailed during pans ten years. Of the storm warnings nearly 92 per 
cent were justified. Of the forecasts of rain for the hay harvest sea- 
son, 90 per cent proved useful. The successes are most numerous on 
the eastern side of England, and least so in Ireland and the west and 
north of Scotland. ost of our bad weather comes from the Atlantic 
and the observers get no intimation of its approach until it is near the 
western shore. As we live in an island country, with an ocean on the 
west, we must pat up with a changeful climate and occasional failures 
in weather forecasts. 


LOUISIANA. 


Mr. Alexander McAdie continues his papers on the forma- 
tion of frost by one on the methods of fighting frost, and 
considers especially the great freeze of February, 1895. He 
says: 

On the morning of February 7, 1895, when the temperature was 40° 
at New Orleans, the forecast was made that, in all probability, a tem- 

rature of 15° would be reached by the morning of the 8th. The 

mperature actually recorded at the time mentioned was 16°, being a 
fall of 24° in twenty-four hours, and a remarkable verification of the 
forecast. This is important, because it signifies that warnings can be 
given sufficiently long in advance to permit of active measures by 
smudging, screening, warming, or flooding. 

The weather map of February 6 may be taken as typical of the con- 
ditions preceding heavy frosts or freezing weather. An area of low 

ressure is found to overlie Louisianaand Mississippi, while over Man- 
itoba an area of high pressure exists. The high area moving rapidly 
southward brings about a great cooling of the air and the first step in 
the formation of frost is thus accomplished. To protect successfully, 
then, every fruit grower must watch the weather map. He should be 
in communication with the Weather Bureau. He should also provide 
himself with a reliable thermometer which should be read carefully 
about 10 o’clock at night whenever conditions are favorable for frost. 
The thermometer should have a free exposure, and should be read 
some distance from the house. Two sandings should be made, one 
with the thermometer five feet above the ground and one about six 
inches from the ground. The bulbof the thermometer should then be 
dipped in clean water of the same temperature as the air. With the 
bulb thus wet, the thermometer should be whirled for about three min- 
utes at the end of a string about two feet long. If eco d done, the 
temperature will be found to read several degrees lower than before. 
This difference between the dry and wet readings is of ae impor- 
tance. Ina rough way, by doubling this difference and subtracting it 
from the dry temperature, one can obtain the dew-point or a tempera- 
ture a little above it. When the dew-point is below 40°, the fruit 
procs should remain on guard, take further readings, and begin to 

ight the smud For oy if the temperature of the air is 42° 
and the wet bulb reading 38°, the difference, 4°, doubled and subtract 
from 42°, gives the dew-point as 34°. This rule holds where the dif- 
ferences are small as, in general, they are likely to be in Louisiana. 
These instructions are intended for those who have but one thermom- 
eter. For those who have sling psychrometers, more specific instruc- 
tions are available. 

Having thus forewarned himself, as it were, of the approach of frost, 
the fruit grower is ready to consider the ~ by which the injurious 
effects of frost can be counteracted. It will be well to study natural 
conditions preventing frost. We find that on dates when frost was 
expected but did not occur, one of several conditionsoccurred. Either 
strong northerly or northwesterly winds blew during the night and 
thus ey mixed the air, preventing the formation of pools of 
stagnant cold air; or there were moderate southerly or southeasterly 
winds, warm and laden with moisture ; or the night was cloudy or 
foggy. In brief, the natural preventives of frost are thorough mixing, 
warming, adding moisture, and screening. 


Mr. McAdie then gives some account of artificial methods 
of protecting against frost and, especially, brings before the 
notice of the planters in Louisiana some of the results of the 
work done in California under the stimulus of Mr. Hammon, 
whose newest bulletin on the subject is now in press. 


MARYLAND AND DELAWARE. 


Mr. F. J. Walz gives an outline of the plan to be followed 
by the Maryland and Delaware section in the climatic studies 
that are now in progress. The plan of work includes the his- 
tory of local climatology, the description of instruments and 
the general characteristics of weather and climate. Also, the 
fullest details as to temperature, precipitation, humidity, 
cloudiness and winds. 


MISSISSIPPI. 
Mr. W. T. Blythe very properly says: 


The record of unusual phenomena made by some observers, under 
the head of ‘‘ Remarks” on their monthly reports is highly appreciated 
and enhances the value of their work in cooperation with the Weather 
Bureau. Special value attaches to their statements concerning the 
crops and the weather. There is no better agency than the month] 
Section Reports through which to make known to the world the cli- 
matic features of the State and its agricultural possibilities. 


MONTANA. 


Mr. E. J. Glass states that the weather for the month of 
November is generally characterized by a cold wave which 
heralds the first approach of winter. During the present 
November, this cold period occurred on the 19th at nearly all 
stations in Montana and lasted for several days, the coldest 
temperatures were reported on the 2Ist. The maximum of 
4° on the 19th at Glendive was 45° below the maximum on 
the day preceding. Only three stations escaped the cold 
wave on the 19th, and these were situated in the extreme 
western portion of the State. The warmest part of the State 
was that west of the Rocky Mountain Divide, and the coldest 
was the extreme northeastern portion. (This accords with 
the general experience that the cold air flowing from the 
north southward keeps to the lowlands). At Glendive, the 
Yellowstone River froze on the 2Ist, five days earlier than 
any previous record. At Missoula, on the evenings of the 
29th and 30th, the wind was blowing a gale from the east out 
of Hellgate Canyon while clouds, at about 1,000 feet altitude, 
were going in an opposite direction from the surface winds. 
Such a phenomenon as this must stimulate local meteorolo- 
gists to determine the cause of this lower opposite current. 
If it were 10,000 feet deep, then, one might conclude that the 
westerly wind striking the main divide at the head of the can- 
yon deflected downward ; but the mountain tops are not high 
enough above Missoula to justify this explanation. More 
likely, the lower current was due to the cooling of the air in 
contact with the sides of the canyon and was, therefore, of 
very moderate depth, perhaps 1,000 feet, a depth that could 
have been determined by flying a kite or by climbing up the 
sides of the canyon. If this be the true explanation, then an 
explorer with a sling thermometer should find the tempera- 
ture of the air slightly warmer at great heights than in the 
valley below, showing that the lower or eastern wind is sim- 
ply the underflow of cold air down the valley. If, however, 
the temperature grows colder with ascent, then the question 
would, primarily be, whether it diminishes according to the 
adiabatic rate of 1° F. for 183 feet. 


NEBRASKA. 


Mr. G. A. Loveland republishes an excellent article on 
snow crystals by G. H. Perkins of the University of Ver- 
mont, that first appeared in Appleton’s Popular Science 
Monthly for May, 1898. The Editor hopes to present a sum- 
mary of some of Mr. Perkins’ conclusions in a future num- 
ber of the Monrnty Wearner Review. It is a matter of 
regret that the Weather Bureau observers have not as full 
access to scientific periodicals as their needs require. The 
Chief of the Weather Bureau has arranged to have a few 
scientific journals circulated among the stations, but much 
more is desirable in this direction. Of late years Appleton’s 
Popular Scientific Monthly has contained numerous popular 
and instructive articles on matters pertaining to meteorology, 
climatology, and physical geography. Among these we note 
the following titles in Vol. LIII, June to October, 1898: P 
307, “ Prindle on weather forecasts ;” page 467, F. W. Felch, 
“The aurora;” page 48, G.J. Varney, “ Kite-flying in 1897 ;” 
page 75, G. H. Perkins and W. A. Bentley, a “Study of snow 
crystals;” page 577, G. W. Spencer, “ Geological waterways 
across Central America;” page 789, F. L. Oswald, “ Weather 
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freaks of the West Indies.” Besides these meteorological 
articles are numerous others relating to allied branches of 


science. 
NEVADA. 


Mr. R. F. Young publishes some interesting remarks by Mr. 
Daniel Bonelli, illustrating the climate and crops of southern 
Nevada, who says: 

This region is very different from the distinctly Northern States in 
that our growing season is longer by several months than in other por- 
tions of the State. We usually have no frost here until in November, 
and our last crop of alfalfa, usually the sixth, and sometimes the 
seventh, is not cut until the end a November, and sometimes just 
before Christmas. 

The drought affecting southern California and Arizona has 
also prevailed over southern and northwestern Nevada. 


NEW ENGLAND. 


Considerable space is given by Mr. J. W. Smith to the 

at storm of the 26-27th, which “ dwarfs all other meteoro- 
toa! features of the month.” The estimated maximum 
wind velocity at Block Island was 97 miles by the Robinson 
anemometer, but of course, the individual gusts must have 
been more severe. Not in the history of the present gener- 
ation has there been such a record of devastation and death 


on the coast of New England. 
NORTH CAROLINA. 


An earthquake shock was reported on November 25, as 
follows: Mount Pleasant, 3:10 p. m.; Abshers, about 3 p. m.; 
Charlotte, 3:05 p. m. 

SOUTH CAROLINA. 


Mr. J. W. Bauer has started a little investigation in order 
to ascertain what effect the weather has on colds, or what 
weather conditions are most favorable for catching cold. He 
finds that there is a direct relation between both the inception 
of colds and the increased severity of standing cases and an 
abnormal or unusually wide range of daily temperatures. 
The coughing spells of persons afflicted with a cold were gen- 
erally more severe after sunset when there was a rapid lower- 
ing of temperature, unless the persons were in a very warm 
room during that time, or were taking active exercise out of 
doors. If persons are more liable to catch cold when the daily 
range of temperature is abnormally wide, then the weather 
forecasts will take on a new value. It occurs to the Editor 
that, in the coldest part of the day, the temperature is apt to 
fall so near to the dew-point that the particles of dust float- 
ing about become coated with moisture, and settle so rapidly 
toward the ground that when we go out of doors, we breathe 
in an unusually great number of irritating cold particles of 
moisture and, possibly, even the germs of disease. The irri- 
tation that produces a cough may be due quite as much to 
the cold particles that are caught by the lungs as to the cold 
air itself. Will not some of our observers, regular and vol- 
untary, try the experiment of breathing the cold air in through 
a handkerchief, or some better form of respirator, arranged 
to catch the dust and fog but allow the clean air to pass 
through. 

TENNESSEE. 


The observer at Madison, in Davidson County, reports: 

On the night of the 14th, many extremely brilliant meteors were 
observed, completely a the heavens from northeast to south- 
west ; as many as six were visible at one time ; many were so brilliant 
that objects could be seen a yards away as readily as by moonlight. 
This shower of meteors lasted from 8:15 p. m. of the 14th to 12:20 a. m. 
of the 15th. 

Although several observers have reported individual bright 
meteors during November, yet this is the first notice that we 
have seen of anything like a shower of meteors. Such show- 
ers are pretty sure to occur somewhere on the earth during 


November 10-14 every year, and although these shooting 
stars are of little — to meteorologists, yet the astron- 
omers are sufficiently interested in them to issue instructions 
for the guidance of those who desire to make useful obser- 
vations. 

UTAH. 


Mr. J. H. Smith, section director, expresses the pleasure it 
gives him to issue the first number of the report for Utah in 
the standard printed page. We believe this, therefore, cele- 
brates the disappearance of publications by the milleograph 
process. This process was invented by the officials of the 
Weather Bureau less than ten years ago at a time when some 
method of publication was imperatively called for, but when 
the ordinary printing press was supposed to be too expensive 
a luxury. Buttime has shown that the Bureau can not afford 
to publish its valuable records in any temporary or imperfect 
manner. Newspapers, carbon or manifold copies, the mimeo- 
graph, the milleograph, and even the lithograph methods 
are apt to be regarded as fit only for temporary use. It is, at 
the present time, impossible to obtain many complete sets of 
these early publications of the Weather Bureau. On the 
other hand, the present printed quarto monthly reports can 
be bound into handsome volumes, and will a century hence 
be available for studies in climatology. Few of us can real- 
ize the numerous and novel uses that will hereafter be made 
of our published climatological data. 


VIRGINIA. 


The Editor takes the liberty of repeating his former words 
appreciative of the good taste shown in the colors of the base 
map printed in the reports of the Virginia section. Most of 
the section reports show the base map in blue and the isobars 
and isotherms in red, a few give both in black, but Mr. Evans 
has chosen old gold for the base, and a blue-black for the 
meteorological lines. Harmonious combinations of colors 
are always to be preferred. Good taste is as conspicuous on 
the printed page as anywhere else. 


WISCONSIN. 


Mr. W. M. Wilson, section director, reprints an excellent 
article from the Milwaukee Sentinel, describing the weather 
service in the West Indies. In this article Professor Moore 
states that the present Secretary of Agriculture, Mr. James 
Wilson, instructed him to increase the usefulness of the 
Weather Bureau as much as possible, and, especially, to ex- 
tend its benefits as far as possible to those sections of the 
country that have heretofore been neglected. It was Secre- 
tary Wilson who conceived the idea of extending the weather 
service of the United States over the islands in the Gulf of 
Mexico and the Caribbean Sea. In less than one month from 
the time that Congress authorized the extension, twelve ob- 
servers were sent to as many islands in the West Indies, the 
stations were fully equipped, the meteorological apparatus 
set up and arrangements made for cabling observations to 
Kingston and to Washington twice daily. Our observers had 
scarcely reached their stations when the most destructive 
hurricane since 1860 began to form to the southeast of the - 
island of Barbadoes. 


WYOMING. 


Mr. W.S. Palmer, section director, gives a suggestive table, 
showing the mean temperature for the whole State and for 
each November from 1891 to 1898; also, the average precipi- 
tation over the whole State, year by year. The normal, or 
average for eight years, is, temperature, 31° F., and precipi- 
tation, 0.76 inches. But the point to which we wish to call 
attention is not mentioned by him, viz, that the years of higher 
temperature are, also, years of small precipitation, and the 
years of low temperature have rather large precipitation. 
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By rearranging Mr. Palmer’s table in the order of tempera- 
tures, we get the following result: 


Tem Precipita- 
Year. | | thon. 
° | Inches. 
1896 1.06 
1898 oN 
1805 30 1.80 
1893 31 | 0.79 
1891 33 | 0.60 
1897 3 0.68 
1892 35 0.50 
1894 37 0.28 
189.5 | 0.97 
1893.5 | 45 


By averaging the first four and the last four years, we get 
values for the two groups, as shown in the last two lines of 
this table; and there can be no doubt but what there is a defi- 
nite relation between the average November temperature and 
the total November rainfall. Similar relations exist for nearly 
all parts of the globe. A large precipitation generally means 
a proportionately large amount of cloudiness and, therefore, 
a small amount of sunshine. There are, however, some re- 
gious where the heat received from the sun during clear 
weather is so small that a continuous cloudy layer, acting as 
a blanket to prevent radiation, maintains a higher tempera- 
ture while at the same time giving more precipitation. 


NOTES FROM THE DECEMBER REPORTS OF THE CLI- 
MATE AND CROP SECTIONS. 


ALABAMA. 


Mr. F. P. Chaffee notes that during a severe hailstorm at 
Montgomery on December 2, lasting about four minutes, 
there was no unusual change either in temperature or press- 
ure, such as usually accompany the fall of | hail during the 
summer season. The rapid oscillations of the barometer 
during hailstorms, as shown by a barograph record, are not 

et completely explained. Doubtless, in many cases a satis- 

actory explanation can be given, but not in other cases. A 
comparative study of the hailstorms without barometric fluc- 
tuations, as compared with those that show such, would 
doubtless be very instructive. 


ARIZONA. 


Mr. W. G. Burns notes that the month has been remarka- 
ble for the general severity of the weather, the average defi- 
ciency of temperature was nearly 5°, a snowstorm prevailed 
on the 9th and 10th, over three-fourths of the Territory, and 
the fall amounted to nearly 30 inches at some mountain sta- 
tions. But notwithstanding this unusual phenomenon the 
citrus fruit did not seem to have suffered any injury. It is 
hard to believe that such unusual weather in Arizona may 
not be followed by similar unusual cold and snow over the 
regions to the eastward. Thus, we notice that in New Mexico 
the month has also been very cold, the average for the State 
being below the normal with an unusual amount of snow in 
the mountains. 
the average rain and melted snow was not above but rather 
below the normal. Louisiana gave a temperature of 5.2° 
below the normal, but the precipitation was also below. In 
general, therefore, as we proceed eastward from Arizona, the 
temperature was uniformly below the normal, but the excess 
of rain and snow which prevailed in the Rocky Mountain 
region, disappears as we approach the Mississippi River and 
enter the region where low temperatures are produced by the 
southward flow of the cold, dry northers. This antithesis 
between cold, wet weather on the west, and cold, dry on the 


Arkansas shows 3.9° below the normal, but: 


east is but an ordinary case illustrating the great variety of 
combinations that occur in climatology. 


CALIFORNIA. 


The report for December prints quite an extensive memoir 
by Dr. Marsden Manson, on the laws of climatic evolution. 
This is a problem that has always interested the geologist, 
but has, of course, very little to do with the practical prob- 
lems of modern meteoroiogy. As a rule we must utilize our 
knowledge of present conditions in order to throw light upon 
the nature of the climates that prevailed in past ages, and 
we can scarcely utilize the latter in studying current clima- 
tology. As Mr. Manson’s memoir will, probably, be published 
in the Proceedings of the British Association for the Advance- 
ment of Science, it will, doubtless, attract the attention of 
the geologists who are especially interested in it, and who, if 
we mistake not, have already taken into consideration the 
special ideas that Mr. Manson has dwelt upon. The same 
mail brings us the latest discussion of this subject by Lord 
Kelvin in a pamphlet entitled The Age of the Earth, pub- 
lished by the Victoria Institute in London. The study of 
this pamphlet shows us that, even after making the most 
generous allowances, the subject is still beyond our grasp. 
The exact scientific work of the last century has not yet 
afforded a sufficiently secure basis for argument as to what 
was the temperature of the earth’s crust, or the condition of 
the earth’s atmosphere millions of years ago. Still men 
must attempt to reply to the questions that crowd upon us 
when we study geology and paleontology. It becomes evi- 
dent that there must have been some form of climatic evolu- 
tion, but the best theories that we can elaborate to-day are 
liable to be upset to-morrow, because they have involved so 
many assumptions and must give place to facts when these 
have been established by the general progress of knowledge. 
We would not discourage scientific speculations as they play 
an important part in stimulating the search for facts to su 

rt them; but when facts and principles are once well octal 
ished, these constitute science, and the speculations with 
which they did not harmonize, give place to something else 
nearer the truth. 

COLORADO. 


With regard to snow in the mountains, Mr. F. H. Branden- 
burg says: 

While it is true that more snow usually falls after January 1 than 
before that date, agriculturists of Colorado and abutting territory 
attach great importance to the amount received early in the winter, 
for these snows solidify, and consequently do not melt until late in the 
season, thus furnishing a water supply after the snows of spring have 
melted and passed off. 


He adds that during December the snowfall has been very 
large, the temperature low, and the winds high. These are 
the conditions that usually go together in mountainous coun- 
tries. He ventures general predictions as to the amount of 
water that will be available for irrigation during the sum- 
mer season of 1899, which we condense as follows: 

Arkansas watershed: the flow will be much greater than in 1898, 
and of longer duration. South Platte watershed: the flow will be 
much greater than for a number of years, and be prolonged beyond 
the usual time. Rio Grande watershed : a heavy and prolonged flow. 
Gunnison watershed: the flow will be very close to the normal. 
Grand watershed : prolonged and plentiful water supply. 


GEORGIA. 


Mr. J. B. Marbury publishes a detailed letter from Mr. T. 
O. Skellie, who maintains that the failures in the peach crop 
have been generally due to frost, and can be prevented by a 
proper attention to frost protection, either by smudges or by 
any other practicable means. 


| 
| 
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We ought to learn from our successes and failures between 1890 and 
and 1898, that nature will not do all the work, but if given a little help 
in the right manner and at the right time, she will make a grand suc- 
cess of her work. 

We could not have a better illustration of the general prin- 
ciple that the crops raised by human labor and care are so 
largely dependent upon the intelligence of man that it is 
almost impossible, by the study of statistics, to demonstrate 
the influence of the climate as such. 


ILLINOIS, 


Mr. C. E. Linney states that, as regards the protection of 
winter wheat by snow there are conflicting reports during the 
present season. It seems that the snow afforded little pro- 
tection, and the greater warmth of the southern half of the 
State gave opportunity for some damage by freezing and 
thawing. However, both of the spells of very cold weather 
were preceded by snowfalls of from 1 to 3 inches, thereby 
affording some protection. 

In general, it has been long since recognized that a freshly 
sown plowed field is greatly affected by freezing and thaw- 
ing, and that a continuous covering of snow is the best con- 
dition for winter wheat. Many measurements have been 
made of the temperature within and above the snow cover- 
ing. Prof. A. Woeikof has collected a great deal of data on 
this subject in his memoir on the influence of the snow cov- 
ering the ground, on the soil, the climate, and the weather. 
There are many cases in which the soil may be 20° or 30° 
warmer than the air at the surface of the snow. The influ- 
ence of the snow in protecting the soil from cold is greater 
in proportion as the snow itself is lighter and drier. Woei- 
kof proposes many items of experimental and observational 
research bearing upon practical matters that affect the crops, 
the railroads, and the work of the meteorological bureaus in 
Russia, Canada, and the United States. The general impor- 
tance of this subject is so thoroughly appreciated in the 
United States that we may, with confidence, expect many of 
our own observers to make measurements of the temperature 
above and below the snow daily, so that we may have a more 
definite idea of the total amount of protection afforded by 
the snow in each of the winter ted Some of the agri- 
cultural experiment stations have already given attention to 
this subject, and would, doubtless, welcome the cooperation 
of our voluntary observers. 


IOWA. 


Mr. J.R. Sage quotes from Science a paragraph to the effect 
that the Southern Pacific Railroad Company has supplied 
181 of its stations with an outfit of meteorological. instru- 
ments, and that weekly crop reports are forwarded from 52 of 
these. There are doubtless many other railroads that would 
further the best interests of the farmers within their terri- 
tory, and, eventually, their own best interests by encouraging 
the regular returns of rainfall, temperature, wind, and sun- 
shine, as being the elements that most directly affect the 
farmers. 

The phenomenal rain which deluged Des Moines County, 
Iowa, on the morning of August 6, 1898, is the subject of a 
— article by Mr.M. Ricker. The readers of the MonrHLy 

EATHER REVIEW will perhaps be surprised to find no men- 
tion of this cloud-burst in the text of the Review for that 
month; but this is explained by the smallness of the area 
over which the phenomenal fall occurred. However, they 
will find confirmatory evidence of the torrential fall in Table 
XI, page 388, and additional particulars are furnished in the 
following paragraphs by Mr. A. J. Henry. 

A measurement of the rainfall caught by a standard rain 
gouge during the storm in question was made by Mr. G. W. 

ofield, voluntary observer, United States Weather Bureau, 
whose station is about 7 miles north of the boundary line 


Rev——5 


between Des Moines and Louisa counties. Mr. Scofield re- 
corded 5.16 inches as falling during the night of the 15th and 
up to 9a. m.of the 16th. At Wilton Junction about 35 miles 
north of Des Moines County, Mr. J. M. Rider, voluntary ob- 
server, recorded 4.38 inches as falling between 10 p. m. of the 
15th and 8 a. m. of the 16th. The fall at other points to the 
northward and northeastward of Des Moines County was 
heavy, but not uniformly so. The Weather Bureau station 
at Davenport recorded 2.25 inches; Dr. Luke Roberts, volun- 
tary observer at Clinton (about 70 miles northeast of Des 
Moines), 3.01 inches. 

Mr. J. M. Brown, division engineer of the Burlington, Ce- 
dar Rapids and Northern Railway, reported as follows: 

On the morning of Tuesday, August 16, 1898, an unprecedented rain- 
fall occurred in Des Moines County, Iowa. 

It “‘ washed out”’ several miles of track of this company from Bur- 
lington north, along a small creek called Doy Branch, and its effect was 
noted most on this stream and Flint River, a small stream on the north 
edge of Burlington, also Hawkeye Creek passing through the city of 
Burlington and being partly sewered by the city. 

I have secured records of this rainfall varying between 9.25 and 16 
inches, each person giving the record being quite sure he was correct. 
The records are as follows: Two of 9.25; one of 14 and one, 16 inches. 
From the rise in the streams I am inclined to believe 10 or 12 inches of 
water fell. The duration of the storm was from 3 a. m. to 7 a. m. 


According to Mr. Ricker’s account the area of haavy rainfall 
was bounded on the west by the Des Moines County line (this 
county is in the southeastern corner of the State and includes 
the city of Burlington, Iowa), on the north by the northern 
edge of the county, on the east by the Mississippi River, and 
on the south by the Flint River, which runs southeastward 
centrally through the county. Therefore, the area of heavy 
rain may be roughly described as the northern two-thirds of 
the county, or approximately 250 square miles. There seems 
to have been no regular rain gauge in Des Moines County at 
that time, but various measurements of the rain caught in 
tanks, cans, buckets, etc., lead to the conclusion that, at least 
sixteen inches of water fell in three hours, over an area of 50 
square miles and great damage was done by the resulting 
flood of water. Mr. Ricker states that the map for that date 
shows a low pressure area reaching into Iowa, but would not 
warranta forecast of general rain and that the energy liberated 
by such a heavy fall of rain would form an interesting study. 
He adds that the heaviest rainfall that has come to his notice 
was 15 inches at Wilmington, Del., on the 29th of July, 1839. 

The Editor can not too strongly urge the importance of 
such studies as these upon local rains and similar phe- 
nomena. The 2,500 rain gauges that report regularly to the 
Weather Bureau can only give a general view of the distribu- 
tion of rain and must frequently fail to record these local 
cloud-bursts over regions of five or ten miles in diameter. 
Every county that is without one or more rain gauges fails 
to have its climatological peculiarities properly recorded. 
Certain classes of our citizens, such as the engineers and the 
river men should interest themselves in seeing that a suflfi- 
cient number of rain gauges are placed in good hands over 
every State and every river watershed. Other classes, such 
as the physicians and the farmers may be expected to look 
after observations of temperature and sunshine. The August 
cloud-burst of Des Moines County, with a local rainfall of 16 
inches in three hours must go on record as one of the most 
intense rainfalls that has yet been observed. 


LOUISIANA. 


Mr. Alexander G. McAdie continues his excellent articles 
on frost and frost protection. He says: 


Of all the methods proposed for the protection of fruit, irrigation is 
perhaps the best. It has been tried in many portions of the country 
with different fruits and vegetables, and has generally given satisfac- 
tion. Cranberry growers have proven the positive value of flooding 
the marshes at time of frost. In the arid and subarid regions, where 
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water is not yg there may be some objection to the too free 
use of water; but in Louisiana, with abundance of water, irrigation 
would seem to be an ideal method of protecting. * * * The cli- 
matic conditions of Louisiana differ from those of California, so that 
methods adopted in the latter State must be modified in order to obtain 
the best results. 

Possibly we ought to go still further, and say that the soil 
and the plants must also be considered; so that, in general, 
a given climate will not produce the best crop except for a 
specific variety of soil and seed. Most of the labor that has 
been spent in determining a definite relation between climates 
and crops has assumed that the soil conditions were alike in 
different fields, and the results are, therefore, not applicable 
to other localities having different soils. 


MARYLAND AND DELAWARE. 


Mr. F.J. Walz publishes an interesting contribution by Mr. 
O.L. Fassig on ancient weather records in Maryland. He has 
been so fortunate as to discover records kept by Dr. Richard 
Brooke in 1753-1757, and probably a longer record by him 
may still exist in manuscript. According to Dr. Brooke’s 
record, a severe drought prevailed during July, August, and 
September, 1755, and again in the same months in 1756. The 
great earthquake of Tuesday, November 18, 1755, was felt se- 
verely. Cold waves, with high winds, are recorded for Decem- 
ber, 1755, and January, 1757. A local storm, in which both 
rain and wind were very heavy, occurred on the 22d of June, 
1766. It appears to have passed over every county in Mary- 
land, Virginia, Pennsylvania, New Jersey, and New York, and 
was, therefore, probably not a single tornado or cloud-burst, 
as we should have thought if we had had only the record of 
one station. 

This search after old weather records should be encouraged 
by every section director. The Editor would call attention 
to the fact that the most important series of papers relating 
to the early explorations of America, viz, The Jesuit Rela- 
tions, are now being reprinted by an enterprising firm in 
Cleveland, Ohio, and copies will undoubtedly be found in all 
the large libraries. If some one would summarize the me- 
teorological information contained in these early records, it 
would form a very interesting addition to our knowledge. 


MICHIGAN. 


Mr. C. F. Schneider calls attention to the remarkable ice 
blockade which continued from December 8 until the 20th at 
the west end of Lake Erie. The blockade was broken by the 
combined efforts of tugs, ferryboats, and steamers, and when 
the imprisoned fleet was set free navigation closed for the 
season. 

In commenting upon the West Indian Climate and Crop 
Service, Mr. Schneider quotes the value of the cuerda, as given 
erroneously in a note in the translation of the first weekly 
bulletin from Porto Rico, although the correct value was 
given in the second bulletin. The cuerda is a measure 
of area very little less than one English acre. It seems to 
be peculiar to Porto Rico, for certainly the word does not 
appear in any ordinary Spanish dictionary in the same sense 
in which it is used in Porto Rico, where it designates a field 
that is 75 Spanish varas square. But, as the vara has differ- 
ent values, it will be necessary to make a special study of the 
vara, as used in Porto Rico, before giving a more exact com- 
parison between the cuerda and the acre. 

In quoting Dr. Kedzie’s investigations into the relations 
between meteorology and forestry in Michigan, Mr. Schneider 
especially quotes some observations that show that the total 
evaporation in an hour from a piece of Turkish toweling kept 
thoroughly wet, and exposed in a wind of 12 miles per hour, 
is four times greater than when hung in still air, and the 
same ratio held good on different days. The Editor would 


376 of his Treatise on Meteorological Apparatus and Methods, 
published as part 2 of the Annual Report of the Chief Signal 
Officer for 1887. 


Owing to the small mass involved in the temperature observations 
by the wet-bulb thermometer, that instrument is adapted to give the 
momentary condition of the atmosphere. On the other hand, the large 
masses required in the measuring operations of the evaporometer ren- 
ders this instrument important to meteorologists as a means of as- 
certaining the average hygrometric condition of the air during a long 
interval. From this point of view, therefore, this becomes an integra- 
ting hygrometer, and demands a more minute theoretical investigation 
than has as yet been given to it. 


The report by Professor Kedzie above referred to is a part 
of a very practical bulletin on forestry in Michigan. Dr, 
Kedzie’s first paragraph, “The controlling influence of cli- 
mate over forest growth is well recognized,” illustrates the 
tone of the whole article. The author is not studying the 
infinitesimal influence of forests on climate, but the immense 
influence of climate on forests. The Editor had the privilege 
of keeping the meteorological record at the State Agricultural 
College at Lansing during a portion of 1859, and he knows of 
no place where the mutual relations of climatology and for. 
estry can be studied better than at Lansing, Mich. 


MONTANA, 


Mr. E. J. Glass, in an article on the use of the aneroid ba- 
rometer for determining altitudes, gives us a table of num- 
bers or divisors. When the aneroid has been read at upper 
and lower stations, and the temperatures are also known, the 
corresponding divisor is to be taken from Mr. Glass’s table; 
the difference between the two observed pressures being used 
as the dividend, the quotient becomes the required difference 
of height in feet. For the sake of those who have many field 
computations to make, and do not wish to be bothered with 
a table of logarithms, the Editor prepared a small table, ac- 
cording to the formula of Babinet, which is published as 
Table No. 32, in recent editions of the Smithsonian Meteoro- 
logical Tables. The method is as follows: Given the baro- 
metric pressures, B and b, at the lower and upper stations, 
respectively, and the mean temperature of the air between 


_|these stations, 7, we take from the following table the 


factor, C. 


| 


The factor thus obtained, is to be multiplied by the dffer- 
ence in the pressures B — b, and the product divided by the 
sum of the pressures B + b; the result is the desired altitude 
of the upper above the lower station. Written algebraically, 
we have— 

nF B +h 

The computations are made much more easily by the aid of 

logarithms. The pressures must be known to within 0.001 


call the attention of our observers to some remarks on page| inch, if the height is required to within one foot. 
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NEBRASKA. 


Mr. Geo. A. Loveland urges the importance of full and accu- 
rate records, that, for instance, the record of a trace, and the 
zero figure when no rain or snow has fallen, should not be 
omitted. He adds: 

In recent conversations with some of the observers it has been dis- 
covered that they observe and record on the retained copy of the report 
many interesting facts which are not entered on the — sent to this 
office for the reason that the form does not specifically call for this 
data, and it was therefore assumed that this character of data was not 
desired. This is a mistake. 


NEVADA. 
Mr. R. F. Young says: 


The constantly increasing interest in, and demand for, the publica- 
tidnsof the Nevada Climate and Crop Service is sufficient evidence of the 
value of this work to the State and emphasizes the importance of hav- 
ing complete and accurate reports. During the past year more than 
one hundred of the public-spirited citizens of Nevada have contributed 
to the success of the work, and it is desired to enlist the cooperation 
of as many more during the present year. 


OHIO. 


Mr. J. Warren Smith explains his method of distributing 
forecasts throughout the city of Columbus, Ohio, by the utili- 
zation of the street cars. He states that it has met with such 
favor that he wishes tocommend it to all forecast distributors. 
A bundle of forecast cards is handed to the conductor of the 
first car that passes the Weather Bureau office on its way to- 
ward the general office of the street railwaycompany. There 
the bundle is handed in and placed where each conductor, as 
he goes to the window to make his trip report, can get a card, 
which is immediately posted in his car. The cards are thus 
displayed all the afternoon and evening, and give the forecast 
for the coming night and following day. On his last trip the 
conductor removes and destroys the card. Both the public 
and the press of this city unite in saying that for prompt, 
intelligent, and wide distribution of the forecasts and warn- 
ings this plan is one of the best. The plan is rapidly being 
adopted, also, by the trolley cars in the suburbs of Columbus. 
The Grove City Railway Company has attached small weather 
signal flags to the trolley rope, and finds this very satisfac- 
tory. Mr. Smith suggests that either flags or tin symbols 
on a short staff on one corner of the cars be set up. The old 
system of signals on the steam cars has been discontinued, 
but those on the electric cars appear to be effective. 


OREGON, 


Mr. B. 8S. Pague, in his general review of the month, states 
that the area of high pressure which descends upon Oregon 
from the north brings the coldest weather of the month, while 
the area of high pressure that approaches from the southwest 
brings the highest temperature. The “ north high,” as is the 
usual custom, was marked by almost an entire absence of 
dynamic heating west of the Rocky Mountains. Continued 
low temperatures and fair weather prevailed until this high 
began to dissipate. The highs moving from the north ob- 
struct the eastward movement of the lows and keep them at 
a distance off the coast, thus preventing precipitation or 
dynamic heating or chinook winds, which are only possible 
in Oregon when the area of high pressure is central about 
southern Utah and the low area is passing eastward on or 
about the fiftieth parallel of north latitude. 

_ The explanation of the foehn, first given by Professor Hann, 
1s put very clearly by Mr. Pague, thus: : 

The highs from the north contain little moisture, while those from 
the southwest are heavily laden. Moist air expands during its rise up 
the side of a mountain, and is then again compressed in its descent 
without having any heat added or withdrawn. Furthermore, if the 


expansion and subsequent eer yteore take place without the precipi- 
tation of moisture, the air will reach the same level on the leeward 


side of the mountain at the same temperature it had at the correspond- 


ing level on the windward side. When precipitation has occurred the 
air will reach the summit of the mountain at a higher temperature than 
before, and continuing in its descent, the original level will be reached 
with a higher temperature than at the starting point and the air will 
be much drier, and these conditions will be more marked in proportion 
as the origina] mass of air is warm and moist or cold and dry. 


SOUTH CAROLINA, 


Mr. J. W. Bauer records the death of one of the oldest 
meteorological observers in the country, whose service has 
extended over fifty years. Mr. Thomas P. Ravenel, of Pinop- 
olis, Berkeley County, died on December 19, 1898. The pub- 
lished volumes of rainfall and temperature, by the Smithso- 
nian Institution, credit Mr. Thomas P. Ravenel with records 
of rainfall and temperature from January, 1846, to March, 
1861, at St. John,8.C. The work of the State weather service 
in South Carolina began in 1887, and Mr. Ravenel is credited 
by it with records from May, 1893, to December, 1898, at Pin- 
opolis, Berkeley Co. We know nothing of his record from 
1861 to 1893, but are encouraged by Mr. Bauer’s brief note to 
hope that such records exist and may be presented by his 
family for preservation in scientific archives. The Smithso- 
nian volume on rainfall also mentions the record of Mr. H. 
W. Ravenel, from 1854 to 1874, at Aiken, S.C. It is to be 
hoped that a family which has contributed two such excel- 
lent records will contribute still further to the climatology of 
South Carolina. 

UTAH. 


Mr. J. H. Smith reports that the temperature and rainfall 
throughout the State have been below the normal. If we 
rearrange the data for December, as given in the December 
report, we have the following figures: 


Average for the State. 
Mean 
Precipita- 
Year. | tempera- 
ture. tion. 
Inches. 
1893 81.1 1.30 
1896 31.0 0.46 
1894 26.3 1.94 
1898 23.3 0.64 
1897 22.7 1.16 
1895 21.0 0.78 
1893,96 | 31.05 0 88 
1894, 98 24.80 1.29 
1897,95 | 21.85 0.97 


| 


The last three lines present the average of the successive 
pairs of the preceding lines. 

Evidently, therefore, the central portion of the Rocky 
Mountain region is already to the east of those regions in 
which a lower temperature and an increased rainfall go 
together. The most remarkable phenomena of the month 
seem to have been the heavy anticyclonic winds of the 8th 
and 9th. At Ogden, these attained about 1 a. m. the severity 
of a destructive gale and continued all day long. At this 
time an extensive area of high pressure was advancing south- 
ward over Montana and Wyoming toward a great depression 
on the coast of Mexico and the peninsula of California. 


WISCONSIN. 


Mr. W. M. Wilson gives an interesting comparison of pre- 
cipitation for December during the past twenty-five years. 
In general, the current month has given a very low tempera- 
ture and light precipitation. This, of course, is the character- 
istic winter climate of regions subject to the prevalence of the 
cold, dry, clear weather that accompanies these areas of high 
pressure. At Manitowoc the record kept by Mr. Lups continu- 
ously since 1863 shows that December, 1898, had the lightest 
precipitation of all, and December, 1890, had slightly more. 
Similar results are given for Beloit and Duluth. At Mil-, 
waukee the total precipitation for the month was a few 
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hundredths more than in December, 1872 and 1890. Owing 


to the difficulty of measuring snowfall with the requisite ac- 
curacy, we may, in general, say that the Decembers of 1872, 
1881, 1890, 1896, and 1898 must have been very much alike 
as regards the dearth of snow. 


WYOMING. 


Mr. W. 8S. Palmer finds that, as in most other States, 
Wyoming has had lower temperatures than the average, but 
not a remarkably lew precipitation. If we arrange the data 

iven by him, according to temperatures, we have the follow- 
ing December values: 


Year. | Tempera- 


O 
ee| sess 


This table shows a slight tendency toward an increase of 
precipitation in proportion as the temperature is lower. The 
small rate 0.02 for each degree of temperature is, however, 
affected by a large range of uncertainty, but we are proba- 
bly justified in considering Wyoming as belonging to the 
eastern boundary of the region that extends eastward from 
the Pacific coast and over which low temperatures and in- 
creased rainfalls go together. To the east of this boundary 
we undoubtedly come upon the lower plains where in the 
winter season low temperatures and diminished precipitation 
naturally go together. 


ASTRONOMY FOR THE METEOROLOGIST. 


Under date of December 19, Mr. George Ling, observer, 
Weather Bureau, at Havre, Mont., writes: 


An observer astronomically inclined is compensated for his early 
rising at this season by the sublime spectacle afforded by the heavens. 

The brilliancy of the ee Venus is supreme and presents a grand 
sight. This morning at 8:10 a. m. (seventy-fifth meridian time) Venus 
appeared in the southeast unusually large and bright, the reflection of 
her light from some ks. clouds —, by resembled that of the moon 
coming from behind a cloud, and soon afterwards a faint corona showed 
around the planet. I could see Venus after the sun was up, and it was 
easily seen by the naked when the sun was three degrees high. 

Farther in the west was Jupiter, in Virgo, shining conspicuously, and 
still farther west was Mars, in Cancer, looming up bright and red. 
Each planet shone very large and bright in comparison with the stars. 
Orion was setting in the west, and his first-magnitude star, Betelgeuze, 
stood out prominent in the western sky. Castor, of the Twins; Cancer, 
with its Beehive, and now decorated by Mars; Regulus, in the Sickle; 
the triangle formed by Arcturus, Denebola, and Spica; Capella and the 
Kids; the Dipper, with its “ pointers” showing the way to the north 
Polar Star, all added to the splendor of the scene. Here and there a 
shooting star flashed in sight, but soon all was obliterated as the circle 
of illumination rose higher and higher. 


Mr. Ling’s beautiful description of the starry skies encour- 
— us to hope that he will prepare for the careful observation 
of the meteoric showers, that interest both astronomers and 
meteorologists; and why may not others do so, also ? 


—_ 
ELECTRICAL DISTRICTS. 


Referring to the Montaity Weatuer Review for August, 
1897, page 352, the Editor has been informed that the town 
of Sparta, White County, Tennessee, is especially subject to 


thunderstorms and injurious lightning, which is popular] 
supposed to be the result of peculiarities in its location. It 
is situated on the east side of a small stream and on a bluff 
or hill, considerably higher than the land on the western side 
of the stream. It is said that the strong winds bringing 
thunderstorms from the west strike the city on the bluff with 
great force, that the thunderstorms themselves are much 
more severe than over the lowlands opposite, and that the 
danger from injurious lightning is mt greater. 

No statistics are at hand to confirm this popular belief, 
but if any exist we should be glad to publish them. On 
general principles, however, the Editor inclines to the opinion 
that the popular belief may very likely prove to have but 
little foundation in fact. Doubtless there are facts that 
argue both for and against it. 


ORIGIN OF THE WORD “BLIZZARD.” 


According to an article in the Weekly Record, published 
at Sturgis, South Dakota, January 6, 1899, the word “ bliz- 
zard ” was in use at least as early as 1867. In that year the 
Hutchinson County Herald gives an account of the blizzard 
that suddenly approached the town of Vermilion, calling it 
by that name as one in common use when applied to a sudden 
change from warm and balmy weather to a blinding snow 
with cold northwest winds. 

The old settlers of South Dakota take exception to the 
statement that the word “ blizzard” originated with a Chicago 
newspaper, The Advance, on the 8th of January, 1880. 


SEISMIC NOISES. 


In a letter received long since from Mr. John H. Eadie of 
Bayonne, N. J., he offered an ingenious explanation as to the 
origin of the seismic noises frequently heard without any 
appreciable earthquake shock, viz, that their origin is similar 
to that of the noises heard in steam-heating apparatus. As 
is well known, these are caused by the concussion between 
two masses of water coming together with considerable speed 
in a space that is almost entirely vacuous. The steam that 
should fill the pipes is easily condensed if the pipes are cold 
and the fall of even a drop of water through a vacuous space 
of ten or fifteen feet, or the rush of water from opposite direc- 
tions into a space in which steam has just been condensed 
produces loud noises that would not be made if there were 
enough air in the pipe to act asa buffer. But it does not 
seem likely that this explanation could apply to the action 
of steam in the internal crevices and caves of the interior of 
the earth, as is suggested by Mr. Eadie, because the surfaces 
of these cavities can hardly be cold enough to condense the 
aqueous vapor to the extent necessary to cause the observed 
phenomena. Neither would the sudden release of gas under 
_—— escaping intoa subterranean passage act like a water 

ammer unless the passage were appreciably free from air, 
and this seems rather unlikely. 

On the whole we are inclined to adhere to our general con- 
clusions that these subterranean noises originate in the break- 
ing, crunching, and sliding of layers of rock and earth under 
great pressure. 


MIROBIA AND SEICHES. 


Mr. F. Napier Denison has made a special study of the 
minute undulations recorded upon the self-registering tide 
gauges, and has compared them with the curves of the self- 
registering barographs for a number of points on the Atlan- 
tic coast of Canada and within the Gulf of St. Lawrence 
and the smaller bays. He finds that these minute undula- 


ore 
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tions in the water are due to the direct action of atmospheric 
waves or billows, or more properly speaking, oscillations of 
barometric pressure passing over the harborsand bays. Tothe 
Editor it seems that it would be much better to study the 
barometric oscillations directly as a meteorological problem, 
and, subsequently, to study their effect on the tides as an 
oceanic problem; but Mr. Denison finds reason to reverse 
the order of treatment. His results are of interest to those 
studying the oscillations of lakes and bays even if they are 
not so important to the meteorologist, and many readers of 
the MonrHty WEATHER Review will be interested in the fol- 
lowing quotations from Mr. Denison’s paper in the Proceed- 
ings of the Canadian Institute for November, 1898 : 


In 1838 this phenomenon was observed at Swansea, England, where 
aregular time interval of from fifteen to twenty minutes was noted. 
Some of these records were sent to Sir George Airy, who was then 
unable to account for them. Admiral Smythe referred to this phen- 
omenon at Malta, where it had long been termed ‘ mirobia,” and sup- 

to be due to distant storms. In 1878, Sir George Airy read a 
per before the Royal Society upon the tides of Malta, in which he 
ks of these undulations as simple harmonic curves, whose heads 
are sometimes notched as by the intermixture of small waves. That 
they had a time interval of twenty-one minutes and a range of 12 
inches amplitude, much exceeding that of the lunartides. He 
lieved that they were “‘seiches’”’ similar to those discovered by Forel 
upon the Swiss lakes, and supposed them due to a reflexive action from 
the shores of Sicily and the African coast. Major Baird of the Indian 
Tidal Survey, referred to this phenomenon in 1868 as being most pro- 
nounced at the ends of bays, but offered no explanation. In 1896, 
Professor Duff, of Purdue University, studied these undulations at St. 
John, N. B., and Indiantown, and later presented a paper before the 
Royal Society of Canada, in which he also classed them as “ seiches,”’ 
due to some form of oscillation between the two sides of the Bay of 
Fundy. He does not attempt any explanation for the abnormal move- 
ments often observed during fine settled weather. Mr. H. C. Russell, 
of New South Wales, states that at Sydney what have been previously 
termed earthquake waves are in most cases due to atmospheric dis- 
turbances in some yet ill-defined manner, and have a marked 26- 
minute time interval from crest to crest. 

Finally, these undulations are universal to a greater or less extent, 
as has been proved by a personal study of tidal records observed from 
all parts of the world. 

CHIEF POINTS DEDUCED. 


1. That the undulations are due to the‘direct action of atmospheric 
waves upon the surface of the water at stations, and not to ground 
swells due to distant storms or seiche movements, as found upon lakes 
during atmospheric disturbances. 

2. There is a marked relative correspondence in amplitude between 
the barometric and water undulations. 

3. That they often appear during fine settled weather, when the 
barometer is high over the station, but decidedly low to the southwest, 
frequently when over 1,000 miles distant. 

4. That they increase in amplitude as the storm advances, the maxi- 
mum usually occurring shortly before and at the time of the shift of 
wind, which also corresponds with the time of heaviest precipitation. 
This tends to prove that the axis of rotation of important storms is in- 
clined toward the direction of its future course. 

5. That after the storm has passed the station, these undulations 
rapidly diminish, although a heavy westerly gale may still be blowin 
provided the temperature to the westward is fairly uniform. Shou 
a cold or warm wave be approaching, marked undulations appear. 

6. Should a southwest storm move with diminishing energy toward 
the station, the undulations correspondingly decrease as it approaches. 

7. That the tidal records are most disturbed during winter and least 
in summer, due to the velocity of the primary poleward current being 
almost double in winter what it is during the summer months. 

8. The disturbed traces during the summer months chiefly occur 
shortly before or at the time of showers or thunderstorms, and usually 
precede warm and cool waves. 

9. Whereas, many of our storms are whirling eddies, developing from 
above downward, it is hoped a further study of these undulations may 
throw much light upon their future growth and course, even before the 
ordinary barometer begins to fall. 

10. Meteorologists throughout the scientific world now realize that 
for the further advancement of weather forecasting, a better knowledge 
of the upper atmosphere must be obtained. Rapid strides are now 
being made in this direction by means of kites, balloons, and cloud ob- 
servations. May we not add the study of atmospheric and water waves 
at the bottom of this aerial ocean, which can be carried on during all 
conditions of weather by means of sensitive self-recording instruments 
that have been fully described in a paper read before the Toronto 
meeting of the British Association in August, 1897. 


BACK NUMBERS OF THE MONTHLY WEATHER 
REVIEW. 


When requests for back numbers of the MonrHLY WEATHER 
REVIEW are received from those who desire to complete their 
sets and it appears that the stock on hand in Washington is 
exhausted, the Editor will mention such cases in the Review, 
in order that those who are able and willing to supply the 
desired numbers may have an opportunity to do so. Penalty 
envelopes will be sent to those who desire to return their 
copies to the Editor. 

No. 13 (Annual Summary, 1892), is desired by Prof. A. 
Angot, Paris. 

The volumes, 1873-1888 are desired by the Secretary of the 
Canadian Institute at Toronto. 

Prof. H. H. Hildebrandsson of Upsala, Sweden, desires the 
MontHLty WEATHER Review for the years 1887 to 1891, 
inclusive. 


A NEW ELEMENTARY METEOROLOGY. 
An elementary treatise on meteorology has just been pub- 


be-| lished by Alfred Angot, meteorologist to the Central Meteor- 


ological Bureau in Paris and professor in meteorology at the 
National Agronomic Institute, and also at the High School 
éf Navigation. This work is an outcome of Angot’s lectures 
to the students at the two latter institutions rather than a 
complete treatise on meteorology. It is written for those 
who desire to become acquainted with the elements of meteor- 
ology and is not intended to expound all the facts known at 
the present time or to discuss critically the theories that 
have been proposed in order to explain them. Still, no ques- 
tion of any importance has been omitted. The laws of the 
general phenomena and their theories have been explained in 
detail but without having recourse to mathematical develop- 
ments and without assuming that the reader has any but the 
most elementary knowledge of physics or mechanics. 
The preface says : 


Ina work of this nature it would appear useless to multiply numeri- 
cal examples, and tables of figures are replaced as far as possible by 
charts and diagrams. Similarly, we have suppressed the descriptions 
of instruments and technical details as to the methods of making > 
observations ; these questions interest only the observers and profes- 
sional meteorologists and are to be found fully developed in all collee- 
tions of meteorological instructions. On the other hand, the author 
thinks it well to give general indications as to the principles involved 
in the methods of observation, and the conditions that the observa- 
tions ought to satisfy, in order to give results worthy of confidence. 

Meteorology offers a most varied field of research both in the domain 
of pure theory and that of its applications ; few sciences can be taken 
up more easily by isolated students and workers who have not at hand 
the resources of the large laboratories. However, France, which has 
heretofore played an important part in the development of meteorology, 
is to-day one of the countries where it is least cultivated; one can 


d | assure himself of this fact by looking over the statistics of books pub- 


lished every year in France and foreign countries. This difference is 
due to the fact that in France there is an entire absence of regular 
instruction in meteorology and inthe physics of the globe. Except in 
the schools of ye pons agriculture, meteorology has no place in the cur- 
riculum of any of our establishments of higher education ; on the con- 
trary, in neighboring countries, including the United States, a large 
number of special chairs are devoted to it in all the higher schools and 
in the universlties. 

These words by Angot must awaken, in every one interested 
in the subject, a hope that the study of meteorology may be 
revived in France, and that its importance may become so 
highly appreciated as to lead to the establishment of courses 
of instruction in both the lower and higher schools. In 
America, such instruction is supposed to be an important 
feature in the ordinary public schools and high schools, so 
that every citizen may learn to make a wise use of the Daily 
Weather Map, and a more or less successful, local interpreta- 
tion of the general forecasts that issue from the Weather 
Bureau. For this class of students, the beautiful volume by 
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Angot, which is published by Gauthier Villars, at the price | 
of about $3.00, is eminently adapted, and we must commend 
it most beartily to all the readers of the MontHLy WEATHER 
Review who are familiar with the French language or have 
even made a beginning in its study,as Angot’s style is very 
simple and clear. This work will come as a special boon to) 
the meteorological observers and students of Lower Canada 
and the French colonies of the East and West Indies, and 
possibly to many of the citizens of the Louisiana Purchase. 

Among the illustrations we notice the beautiful photo- 
graphs of clouds for which Angot has long been famous. His 
explanation of the formation of clouds and rain is, of course, 
in harmony with the latest views of physical science. In 
fact, in every respect this volume represents the present con- 
dition of our knowledge about as correctly as would seem 
practicable in an elementary work. 


THE ROYAL METEOROLOGICAL SOCIETY. 


This Society which has done so much for meteorology has 
for many years been located at 22 Great George street, West- 
minister, London, 8. W., but now announces its removal to 
Princes Mansions, 70 Victoria street, Westminister, London, 
8S. W. American meteorologists, both students, teachers, and 
observers would do well to correspond with this Society 
through the Assistant Secretary Mr. William Marriott, in so 
far as they desire to keep in touch with the progress of me- 
teorology in Great Britain and her colonies. The Society 
publishes an excellent monthly journal and extends its inter- 
est over all parts of the world. Of course, it does not receive 
much relative to America, but that may easily be remedied 
by communications from our own citizens. Its publications 
are sent to those who become members of it, and it is fair to 
presume that in the absence of a special American journal 
that of the Royal Meteorological Society of London may 
serve as a medium for the English-speaking world. 


- 
CIVIL SERVICE EXAMINATIONS FOR ASSISTANTS. 


The remarks on a preceding page by Mr. Kimball are quite 
in line with the experience of the Editor with reference to 
the examination papers submitted by some of those who re- 
cently took the examinations in “ Division A” for the grade 
of “assistant in the Department of Agriculture.” This grade 
has reference to the scientific and technical positions in the 
Department, and the applicant is submitted to an examination | 
in one special subject as a major, and two or more correlated 
subjects as minors, according to section 67 of the recent edi- 
tions of the Manual of Examinations. The successful appli-. 
cants are appointed to the lowest class as regards salary, and 
are then in line of promotion to higher positions; the initial 
salaries vary between $840 and $1,600, and promotions to 
salaries of $2,500 and $3,000 may follow. As the duties re- 
quired imply much technical knowledge, and often consider- 
able responsibility, it is necessary that the competitive ex- 
amination should be correspondingly thorough. 


The actual examinations in physics and meteorology have 
frequently shown that the applicants had such an imperfect 
knowledge of these subjects as to suggest that they had had 
no opportunity of properly preparing themselves for the work. 
They were not the class of men that were needed to fill such | 

sitions. A second examination of the same kind will un-| 
doubtedly be held in April, 1899, and it is to be hoped that 
a better class of men will eanly. Those who have merely done | 
well in the best high schools of the country stand little chance | 
of passing these examinations, which are intended especially 
to secure young men who have pursued special studies in the 


higher scientific schools. 


Hereafter these major examinations in meteorology should 
SS a knowledge of Loomis’s Three Contributions to 

eteorology, Ferrel’s Recent Advances in Meteorology, Cot- 
tier’s Equations of the Movements of the Earth’s Atmosphere, 
Abbe’s Mechanics of the Earth’s Atmosphere, and his Treatise 
on Meteorological Apparatus and Methods. 

In the examinations for assistants more than one day is 
required. Three hours are given to the major subject, and 
two hours for each minor. The whole examination is divided 


into five parts, and the credits are given on the following 


scale: 
Per cent. 

1.5 
General training and experience................... 5.0 
Major examination in special scientific subject ..... 50. 0 
Minor examinations in two required subjects... .... 20. 0 
Minor examinations in electives ................... 10.0 


An applicant for the position of assistant in the Division 
of Soils would, for instance, have to take his major examina- 
tion in physics, especially as applied to meteorology and soil 
study. His minor examinations might be in meteorology, 
physical geography, Latin, German, French, Italian, Swedish, 
or Spanish. 

An applicant for the position of assistant in the Weather 
Bureau would take his major in meteorology, his minor in 
ey physical geography, and modern languages. 

he term assistant is used here in a general way to desig- 
nate officials whose duties are scientific rather than clerical, 
and whose rank and pay are next to those of the chief and 
assistant chief of the respective divisions of the Department 
of Agriculture. 

As the chief purpose of the examinations is to provide eligible regis- 
ters for appointments to technical and scientific positions of the lower 

des, the standards for the examination questions and papers should 

made with reference to the necessary qualifications for such posi- 
tions, and should be of a uniform grade in the different subjects. 

As regards the higher scientific and expert itions, in case vacan- 
cies are not filled by promotions, special examinations will be ordered 
by the Commission whenever it Mt eer that existing registers do not 
a having the qualifications necessary for the positions 
to ° 


The above examination for the grade of assistant is much 
more difficult than that prescribed for the position of observer, 
as defined in section 91 of the Civil Service manual. The 
latter covers the following points: 


Per cent. 

Copying from plain copy.. 5.0 
Copying from plain draught........-........00++000+ 5.0 
10.0 

100.0 


The samples of questions published by the Civil Service 
Commission show that this examination for observers is, as 
regards meteorology, about equivalent to the easier portions 
of the published elementary meteorologies of Waldo, Davis, 
and other popular authors, but it is not probable that one 
who crams either of these books into his memory and neglects 
the broader education obtainable in our best high schools 
will make a very good showing at the examination. 

If there should be no vacancy in the grade of assistants, 
properly so called, there is still likely to be an opening in the 
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e of observers in the Weather Bureau. Those who pass 
the examination for assistants will, of course, be also eligible | 
as observers, and their promotion to higher grades will follow | 
in due course. darkness approached, from a rear seat I saw a faint streak of light on 

The steady progress of meteorology and the increasing the frayed end of a stout switch with which our driver drove his tired 


‘mules. I vaguelythought that the sun must be still above the horizon 
of justify a demand _and shining horizontally through a very fine slit in the clouds, so as to 
or 


: Inasmuch as the catch the end of the switch 3 feet above the level of my eye, but not 
highest professorships must be filled by steady promotion observable by me. But in about three minutes the driver struck the 
from the lower ranks, and as they presuppose a wide range | mule again, and again there was a streak of light illuminating the top 


. F . ‘of his switch as it was raised in the air. I borrowed his switch an 
of knowledge in physics and mathematics, languages and me- raised it over my head and about 3 feet above, the end of it glowed 
i 


teorology, it is evident that the young men who enter the | with something like St. Elmo’s fire. It was sharply extinguished when 
service of the Weather Bureau must show acquirements that held just below that level, and as sharply ignited when raised into or 


In August, 1885, I was traveling from Shoshone Falls, Idaho, to the 
Union Pacific Railroad about dark of a cloudy afternoon. The countr 
is uneven tableland of volcanic formation, moderately covered wit 
sage brush and a raw wind of about 8 miles per hour faced us. As 


give promise of future study and progress and, consequently, 
eminence. 

It is not to be denied that many who would naturally have 
made meteorology their life work, failed to do so because in| 
early life no stimulus by way of instruction in this line of 
study was available. At the present time, however, this need 
can easily be supplied, since many high schools are introducing 

hysics and meteorology into their courses of instruction, 
and the colleges will, undoubtedly, introduce it into their 
curricula as soon as the funds are provided to satisfy the in- 
creasing demand. 

It is, however, a grave question whether in the present con- 
dition of affairs it would not be well to have at Washington 
a central school for both elementary and advanced courses of 
instruction in physics, mathematics, climatology, meteorolo- 
gy, and modern languages. This would relieve observers in 
charge of stations of the necessity of training inexperienced | 
men in their duties, and secure both greater uniformity and 
higher standards in the attainments of the Weather Bureau 
observers. If a four-years’ course is necessary for the prelim- 
inary education of a second lieutenant in the Army and the 
ensigns in the Navy, still more must this be true of the men | 
who are to do the weather forecasting, river and flood pre- 
dictions, and cognate scientific problems of the highest com-. 
plexity that are pressing upon us for solution. The general | 
organization of the Weather Bureau, like that of all Govern- 
ment offices, looks to the accomplishment of a great amount 
of very useful daily work, but, in addition to this, there is a 
demand for the solution of difficult problems in science as a 
prelude to still wider and more important daily work. Such_ 
solutions are not likely to be forthcoming until we have 
evolved men who have the genius and the training necessary 
for original research. Our standard of scientific efficiency 
must be raised higher. 


RHODE ISLAND WEATHER. 


Mr. William Foster, Jr., of Warwick, R. I., writes: | 


In my younger days I was a pretty close watcher of weather phenom- | 
ena. * * On several occasions I suggested in the public papers 
that the Government should institute definite observations throughout 
the country for obtaining the necessary data to determine the laws of | 
storms. Though this has now been done the end is not yet. There. 
are influences coming in which seem to block the general trend of the | 
ordinary conditions. Hence, forecasts sometimes fail and the Weather 
Bureau - ascoring. Early thisseason I removed from Providence to 
Warwick * * * andhave becomesatisfied thatsome of our conditions 
here are abnormal. In July, August, and September, I noticed that. 
the smoke from the empeorgehes oxen in front of the station presented | 
@ peculiar appearance not readily mingling with the atmosphere. I 
also noticed that there is a prevalent haze, but this has passed away 
since early in November. Has this been observed elsewhere? 


ST. ELMO'S FIRE. 


Mr. E. P. Alexander, from Georgetown, 8. C., communi- 
cates the following interesting item: 


‘ 


‘foli 


above it. The ay me me was repeated as often as we tested for it 
until we reached our destination, the nearest station to Shoshone Falls. 
idea at the time was that the friction of the breeze on the resinous 
age of the sage brush had in some way caused the existence of an 
electrified current about 8 feet above the earth, such as that which 
causes the St. Elmo’s lights at sea. 


BALL LIGHTNING. 


The following letter from Mr. Edward M. Boggs, civil and 
hydraulic engineer, at Los Angeles, Cal., seems to corroborate 
the suggestion of the Editor on page 358 of the August Re- 
view. If our explanation is correct,then similar phenomena 
should be frequently observable by the employees on our rail- 
road trains. Will not some one inquire of them ? 


Referring to the supposed “ball” lightning described by Mr. C. N. 
Crotsenburg on page 358 of the August Review, I beg to offer the fol- 
lowing as a plausible explanation of the phenomenon: 

The appearance and the movements of the luminous body were such 
as might be caused by the reflection of some ee light, carried on the 
train, from a close succession of raindrops depending from a telegraph 
wire. Perhaps the strong red glare from the locomotive fire box was 
the origin of the light. The undulations of the telegraph line would 
change the height of the object, cause its observed oscillating motion 
and would account for the seeming change in horizontal distance and 
the occasional disappearances, while the = angle of reflection, 
due to curves in the road, would cause the light to gain or lose in dis- 
tance alongside the train. 


Mr. T. P. Yates, voluntary observer at Waverly, N. Y., writes, 
under date of November 12, as follows: 


I was much interested in your “ ball lightning” article in the August 
Review, but disappointed at there being no more data. I now give you 
a narrative related to me by Morris Barton some years ago, who saw it 
at the time he lived near Danby [Danbury ?], in Connecticut: 

‘*T was standing in a barn boor, facing a farmhouse, during a pons 
thunder shower, in the daytime, when my attention was taken by a bal 
of lightning moving toward the house. It entered the room through 
an open door, and passed out of an opening on the other side into the 
open air and out of my sight, and directly after there was a loud explo- 
sion as the ball encountered an apple tree beyond, which shattered the 
ball to pieces.’”’ 

Further questioning only elicited the facts that ‘‘a woman who was 
doing some housework in the room was greatly frightened ;’’ that he 
‘“‘drew a breath of relief when it passed out on the other side ;’’ that 
“it was as big as a pumpkin and of a deeper color;”’ and that ‘it 
floated and bobbed leisurely along until it hit the tree.’’ I have no 
doubt he gave a correct account as it appeared to him. This is the 
most authentic account by an eye witness that I have come across. 
Nothing of the kind has yet come before my vision. 


The exact date of the above occurrence can not now be 
stated, but it was over twenty-five years ago. Possibly some 
one now living in Danbury, Conn., may be able to send it to 
the Editor. 


CLOUD PHENOMENA AT SUNRISE AND SUNSET. 


Mr. 8. L. Brooks, voluntary observer, The Dalles, Oreg., 
forwards two beautiful photographs showing streaks of light 
illuminating the under surface of a layer of alto-stratus cloud 
just before sunrise of December 2. The illuminated cloud 
resembles the tail of a comet reaching from the horizon far 
up to the northeast over an arc of nearly 90°. After 8:15 
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a. m. the sun shone through this cloud, dissipating it tempo- 
rarily. On December 3, a similar light was observed at about 
the same hour, but the cloud was denser and was not subse- 


quently dissipated. 


Mr. Brooks’s photograph is the first that we have seen illus- 
trating the delicate illumination of the under surface of a 
cloud at sunrise or sunset. But such phenomena are very 

ee sunsets in the 
eastern portion of the United States. They are especially 
brilliant when the sky is clear in the distant west so that as 
the sun disappears below the horizon in a dry, clear air his 


common and always excite admiration 


A NEW STYLE OF ANEROID. 


According to a circular received from Mr. Edward Whym- 
per, a modified form of aneroid has been invented by Col. H. 
Watkins, of the British Army, which has given better results 

in the hands of surveyors and mountaineers than any other 
thus far tried by Mr. Whymper. The instruments of this 
kind are now made by Mr. J. J. Hicks and will be known as 
Watkins’ Mountain Aneroids. 

Mr. Whymper states that all aneroids, when carried to 
higher pres in the atmosphere, lose with respect to the mer- 
curial barometer, that is to say, read lower than it. When 


beams, for a few minutes strike upward on the under surface tested under the receiver of an air pump, when the pressure 


of a broad layer of clouds. Under these conditions, the ob- 
server sometimes sees long streaks of gorgeous colors, at other 
times symmetrical arrangements of bright spots, both of 
which show that the under surface of the cloud is not a 


is diminished rapidly, the aneroid will, in a short time, read 


lower than the mercurial even though they may agree exactly 


at the first minute. The greater the length of time that the 
aneroid is kept under low pressure so much the greater is 


smooth and uniform surface, but is sometimes thrown into the loss. It appears, moreover, that when returning to the 


waves, the lowest limits of which are illumined by the sun; 
at other times it is thrown into irregular dimples and is full 
of masses of denser cloud distributed among the lighter and 
rarer material. 


From an artistic point of view photographs of these sun- 
set illuminations have much interest, but from a meteorolog- 


normal pressure at sea level the aneroid will, in the course 
of time, recover all its previous loss and read correctly. 
Manufacturers and inventors have endeavored to diminish 
these errors. The former have attempted to abolish the fun- 
damental cause, and the latter to shorten the length of time 
that the corrugated disks are exposed to the influence of the 


ical point of view still more. One of the oldest methods of |). pressure 
determining the height of the clouds consists in measuring | The Watkins aneroid is so constructed that the corrugated 


the angular altitude and azimuth of a cloudy arg that is 
just on the border between the dark section of the sky and 
the illumined portion. By noting the time exactly, one is 


able to compute the apparent position of the upper limb of 


the sun, and by aseuming that the light from the upper limb 


disk is put in action when required and thrown out of action 
when it is not wanted for use. In order to accomplish this 
the lower portion of the vacuum box, instead of being a fix- 
ture, is free to rise, thus relieving it of any strain. Whena 


reading is required, a fly-nut is screwed up as far as it will 


is that which, grazing past the edge of the spherical earth, last 5, thus bringing the instrument into the normal condition 


falls upon the cloud, one can easily calculate the point at 


which this line intersects the line of sight of the observer and, 


therefore, the point at which the clouds must exist. Special. 
tables to assist in this calculation were published by Zenker 


in his Meteorological Calendar for 1887. The method in 
general was proposed by James Bernoulli in 1744, and was 
extensively applied by Liais in 1854, but in its application 
one must be very sure that the beam of light from the sun 
grazes the surface of the ocean or the lower level planes of 
the earth’s surface and not the tops of clouds or mountains. 
If such beautiful photographs as those of Mr. Brooks could 
be accompanied by two necessary items, namely, the exact 
second of the correct time and a scale of angular altitude and 
azimuth, then Bernoulli’s method could be applied to a large 
surface of alto-stratus cloud and would give us much infor- 
mation with regard to its altitude and its irregularities. 


DISTANT THUNDER. 


The Rev. J. J. Abell, of the Bethlehem Academy, St. John, 
Ky., makes the following interesting observation: 


On the evening of January 12, 1899, at 7:07, central time, the writer 
observed lightning to the northwest. He n counting seconds, but 
ceased counting after a minute and a half had elapsed without audible 
thunder. Low and heavy thunder began rolling in the northwest u 
ward of a minute later. This was so remarkable that with watch in 
hand he awaited a repetition of the tates. 

At 7h. 11m. 05s. he observed a flash that illumined a band along the 
north west horizon about 50° pom gat 10° wide. At 7h. 13m. 45s. came 
the heavy, low, but unmistakable roll of thunder, again from the 
north west. 

The air was perfectly calm, and its temperature 49° F. The geo- 
= position of the observer was latitude, 37° 42’ north; longitude, 

© 00’ west (Greenwich). 


Mr. Abell remarks that the above interval of 160 seconds, 
with an air temperature of 49°, corresponds to a distance of 
33.6 miles. This observation is interesting in connection 
with the statement made in many text-books that an inter- 
val of longer than eighty seconds is rarely or never observed. 


in which it was graduated. 

| Actual comparison between aneroids and mercurials 
throughout Switzerland in 1898 seems to show that the new 
form of aneroids is about as good as the mercurial barometer 
itself. It is very unfortunate that the new instrument does 
not easily lend itself to continuous registration as in the case 
of the ordinary aneroid. 


LOW PRESSURES AND TIDAL WAVES. 


Mr. H. C. Russell of Sidney, New South Wales, is said to 
have proved that of the so-called tidal waves observed near 
that place only 1 per cent is produced by seismic disturb- 
ances, while 60 per cent is due to low pressures producing 
waves in the South Pacific. 

A tidal wave, as we have said in the MontHity WEATHER 
Review for 1896, must not be confounded with a wind wave 
or waves produced by earthquakes. The use of the term tidal 
is oftentimes quite improper and unwarranted. The great 
waves that are reported on the Australian tide gauges may be 
due to heavy winds, but there is no reason to think they are 
due to special tidal action. 


FLOATING SPIDER WEBS. 


A paragraph in the Advertiser of Montgomery, Ala., states 
that on November 21, numerous batches of a spider-web sub- 
stance were seen floating in the air and falling from the trees 
and leaves to the ground. Some of it wasin films 15 or 20 feet 
long, but occasionally masses a few inches in length and 
an inch or more broad were observed. The author of the 

aragraph states that it was not spider web but resembled 
fine fibers of asbestos, and that it was probably connected 
with the fall of November meteors. It is also said to have 
shown a phosphorescent effect. 


As there are several species of spiders that float indefi- 
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nitely through the air by means of their delicate webs, the 
Editor sees no reason to think that the above-mentioned 
henomenon was of any other nature. It does not seem pos- 
sible that the burning up of meteors could in any way have 
produced these delicate webs. 


THE BAROGRAPH ON SHIPS. 


Mr. H. W. Richardson, local forecast official, Weather Bu- 
reau, at Duluth, Minn., published in the Evening Herald of 
January 3, 1899, an interesting account of the efforts made by 
the Weather Bureau to increase the safety of navigators by 
introducing the barograph into daily use. He says the first 
barograph used on the Lakes was placed by the Weather Bu- 
reau in 1892 on the steamer J. D. Moran. The record sheet 
gives practically the record of the ship’s course, with the air 

ressure, the wind, and the state of the weather during her 
whole trip. The prime object of placing the barographs in 
the hands of navigators was to educate them in the practical 
use of the barometer in connection with the daily weather 
map. 
ecing the present season, navigators on the Great Lakes 
who have used these instruments say that they have received 

at benefit from watching the action of the barometer. 

Of the forty navigators who used the barograph during the 
present season, only three have said that its use was not of 
sufficient importance to them to be further desired. 


WEIGHTS AND MEASURES IN PORTO RICO. 


As there seems to be some little discrepancy between the 
weights and measures legalized by Spanish law and those 
actually in use in Porto Rico and other Spanish colonies, the 
Editor has collected the following recent information on this 
subject from the following authorities. 

(1.) In a letter from Sefior Antonio Mattei Lluveras, author 
of a recent work on Porto Rico, the following statement is 
made: 


> .* mae letter of the 2d, from which I quote, I told you thata 
“cuerda,”’ an agricultural measure of Porto Rico, represents a surface of 
75 varas in length and 75 varas in breadth, or 5,625 square varas of level 
surface, which is equal to 39 ares, 30 centiares, and 39 miliares. 

In reply to your question, ‘‘Which is the vara which is used in Porto 
Rico?” I would say that it is the vara of Burgos which is used, and it 
is equivalent to 835.905 millimeters, or 32.875 English inches. 

But the Spanish Government, by the Spanish law of July 17, 1849, 
adopted the metric decimal system, and a few years later ordered that 
it be adopted in Porto Rico, and finally forbad the word ‘‘cuerda”’ to 
be used in any public document for the purchase or sale of land and 
established the equivalents, ‘‘ Ordered, That the reduction of the cu- 
erda to the new system be calculated at 39 ares, 30 centiares and 39 
miliares.’’ Consequently, it may be said that the cuerda is not offi- 
cially used in Porto Rico, although all the Porto Ricans, in conversation 


and verbal contracts for the sale, purchase, or rental of land, always | j 


use the ‘‘cuerda.’”” When, however, they go before the notary public 
to draw up the official written contract it is always calculated in the 
manner before mentioned, that is to say, each cuerda is reduced to 39 
ares, 30 centiares, and 39 milliares. 

From this we gather that the legal cuerda in Porto Rico is 
39.339 ares, or 0.39339 hectares. The hectare is 2.471 acres, 
according to the Act of Congress of July 28, 1866; hence, the 
cuerda is 0.97212 acre. 

(2.) According to a letter of February 7, from Prof. M. W. 
Harrington, section director at San Juan, a special investi- 
ge has, at his request, been made by Sefior Don Pedro J. 

ernandez with the following results : 

The fundamental units are the foot or pié which measures 0.27863 
metres or 10.9697 inches ; the vara-cuadrada, 0.69872881 square metres, 


or 0.8356 square yards ; the pound or libra of 460 grams, or 1.0141 avoir- 
dupois pounds ; the galon of 3.785166 litres, or closely the American 


wine gallon. The cuerda, which is the Porto Rican land measure and 
Rev——6 


varies, as do all Spanish measures and weights, with the notions of the 
seller, is popularly put at two-fifths of a hectairia or hectare, that is, 
0.9884 of an acre. fior Fernandez makes it 3930.35 square metres, or 
0.9704 of an acre. 


(3.) A letter from Prof. H. 8. Pritchett, Superintendent of 
the Coast and Geodetic Survey, says : 

As to the value of the vara used in Porto Rico. I have to say that the 
metric system was made obligatory in 1888, and according to the Tables 
of legal equivalencies, published soon after, 1 vara equals 0.835 metre. 
The more ——_ equivalent, however, is given as 1 vara equals 0.835905 
metre, and 1 metre equals 1.196308 varas. This would give 1 vara 
equals 32.910 inches, a value differing from both the values mentioned 
by you, but approximating that of Burgos much more nearly than the 
other. 


From these figures, we find the obligatory vara to be 2.7425 
feet. The corresponding cuerda is 0.971243 acre. 


THE WATERSPOUT OF SEPTEMBER 29. 


In the September Review, page 402, Mr. Henry notes a 
waterspout on the Mississippi coast, September 29, at 6:50 
p-m.; but a recent letter from Mr. W. T. Blythe, section 
director, at Vicksburg, Miss., states that it was 6:50 a.m. 
Mr. Blythe forwards the following full description of the 
spout as observed by a voluntary observer, Brother Isidore, 
of Bay St. Louis, Miss.: 

The waterspout of September 29 occurred at 6:50 a.m. I noticed the 
waterspout forming about three-quarters of a mile off the coast, directly 
in front of the college wharf, and moving rapidly west by northwest 
for about five minutes. When within three hundred yards of shore it 
veered to a northerly direction for about three hundred yards, then 
rose into the air, and again veered to a westerly direction, and went in- 
land in the form of a whirlwind. Its path could be easily followed for 
a mile or so by the leaves and small branches it carried up with it. 
While off the coast it was of no violence, having passed over several 
bath houses without doing any damage, but, from report and observa- 
tion, as soon as it struck the mainland it increased in violence, breaking 
off large branches from trees and overturning three small houses in 
the western part of the town. No news or reports were received from 
the interior, so damage must have been light, or the spout may have 
ascended into the air. 


A CRUDE HYGROMETER. 


A voluntary observer, Rev. W. H. Kaufman, of Oakville, 
Chehalis County, Wash., sends an account of his efforts to 
determine the moisture in the air by means of a crude form 
of dew-point apparatus which may be described as follows: 

A 2-quart glass fruit jar with a screw top of zinc, known as Mason’s 
patent, is provided with a pipe supplying cold water and a waste pipe 
so that a continuous circulation of cold water through the jar can 
maintained. A stopcock in the first pipe regulates the supply. A 
thermometer is also hung within the jar. In order to find the dew- 
point, open the stopcock and admit a flow of cold water rather slowly, 
so that in five or ten minutes dew will begin to gather on the outside 
of the glass jar. At this moment read the thermometer inside of the 
ar. Cold water may be admitted from the city water pipes, or failing 
these, from a pail of water set above the jar and connected with it by 
a rubber tube syphon. ~ 

The Editor would remark that this arrangement must be 
considered as wanting in sensitiveness and delicacy, but will 
certainly give results correct within three to five degrees, in 
case of very moist atmospheres such as occur on the coast of 
Washington and Oregon. But in such cases the wet bulb ther- 
mometer is more convenient. One has but to provide two 
thermometers, one of which is to have a bit of the thinnest 
muslin neatly tied around its bulb and kept soaked with 
water. Lift this out of the water and whirl it briskly through 
the air for two minutes if the air is very dry, but for three 
or four minutes if the air is quite moist, read it quickly and 
we have the so-called wet bulb temperature, which is lower 
than the dry bulb temperature. It gives the temperature of 
a thin layer uf water evaporating under the influence of the 
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wind produced by the whirling. The dew-point of the air in 
which the thermometer is whirled is about as far below the 
temperature of the wet bulb as this is below the temperature 
of the dry bulb, if the latter has been similarly whirled and 
read rapidly. These two thermometers may be hung side by 
side on a short piece of string for convenience in whirling and 
are then called the sling psychrometer. On account of its 
convenience and portability, the sling psychrometer replaces 
the most delicate dew-point apparatus in all ordinary me- 
teorological work. Mr. Kaufman submits the following 
problem: 

Given the temperature of the air and of the dew- 
height of the barometer, what does this mean in the light of our latest 
science? We have great trouble here in making good hay, so that this 
is a very practical matter. 

We understand our correspondent’s question to be a purely 
practical one. What bearing has the temperature, moisture, 
and pressure of the air upon practical farming operations, 
especially hay making? Can not some observer at a State 
agricultural college or experiment station answer this ques- 
tion? 


int with the 


THE WEATHER BUREAU AND THE UNIVERSITIES AND 
COLLEGES. 


Again we have to chronicle the encouragement given by the 
colleges to the intellectual and educational side of the work 
of the Weather Bureau. Mr. D. J. Herndon, observer at 
Lexington, K. Y., informs the Chief of the Weather Bureau 
that the authorities of the Kentucky State College will fur- 
nish free office quarters and space for instrumental exposures. 
A well-lighted room has been placed at the disposal of the 
Weather Bureau. * * * The college authorities will have 
all necessary changes and improvements made at their own 
expense. 

imilar arrangements are now in force at the following in- 
stitutions: 

Baltimore, Md.—Johns Hopkins University. 

Columbia, Mo.—State University, Agricultural College. 

Ithaca, N. Y.—Cornell University, engineering building. 

Knoxville, Tenn.—University of Tennessee. 

Lincoln, Nebr.—University of Nebraska. 

New Brunswick, N. J.—State Experiment station. 

Northfield, Vt.—Norwich University. 

In all these cases the Weather Bureau offers a full equiva- 
lent by way of lectures and teaching, weekly crop reports, 
monthly meteorological returns and daily forecasts. The 
union of the two brings about an increased attention on the 
part of the students to the study of meteorology and clima- 
tology, and makes them by so much the more intelligent and 
better citizens. Similar intimate union between the State 
universities and the many scientific divisions and bureaus of 
the Federal Government can but lead to important advan- 
tages on both sides. 


CHINOOK AT HAVRE, MONT. 


Mr. C. W. Ling, observer at Havre, Mont., sends a trac- 
ing of the thermograph record for December 18-20, from 
which it — that the temperature fell steadily from 45° 
F., on the afternoon of December 18 to about 18° F., at about 
6 a. m. December 19 (seventy-fifth meridian time). After 
rising slowly for over half an hour, in accordance with the 
regular diurnal variation the temperature took a sudden jump 
a little before 8 a. m., and within ten minutes rose from 
24° to 44°. After a half hour of this high temperature, there 
was an equally sudden fall to 30°, and after an hour of this 


temperature, a precipitous rise back to 44°, where it remained 
until late in the afternoon. Mr. Ling says that— 

We have here two pronounced chinooks within four hours of time; 
y first chinook was evidently shut off for a few hours by a cold stream 
or air. 

The Editor has often remarked upon the great variations 
of temperature that sometimes take place within a short pe- 
riod of time, during the prevalence of a chinook. It seems 
evident that the rapidly descending air, which is thereby 
warmed, is also mixed with masses of air near the ground 
that have not descended. Alternationsof temperature of 3°, 
5°, and 10°, within five minutes have been observed by him- 
self, by Buchanan, and, doubtless others, but we know of no 
case where the alternation was so great as in the present in- 
stance. 


NORTHERS IN THE CARIBBEAN SEA AND THE GULF 
OF MEXICO. 


Although our West Indian service was immediately or- 
ganized in view of the approaching hurricane season of 1898, 
yet the officials of the Weather Bureau were not unmindful of 
the fact that the northers in the winter season were of equal 
importance to the commercial shipping interests of that 
region. On many occasions, ever since the first predictions 
of November, 1871, the Editor has explained the movement 
of the so-called northers of Texas, and an interesting illus- 
tration of the progress of a norther over the Gulf of Mexico 
will be found in the Montuity Weatuer Review for Decem- 
ber, 1893, pages 363-364, and the accompanying Chart, No. I. 
Frequently the combination of a high area in the Mississippi 
and a low area on the Atlantic coast draws the cold air 
farther eastward so that it overflows a large part of Cuba. 
The northers of Havana have been especially studied by the 
officials of the Belen Observatory. We have not yet much 
data with regard to the progress of northers, southward over 
the Caribbean Sea, but the fact that severe northers occur at 
Colon shows that they must either proceed from high areas 
over the United States or else from low areas south of the 
Isthmus of Panama. It is to be hoped that our West Indian 
- aguas will enable us to investigate this subject and predict 
the northers for the Isthmus of Panama as accurately as we 
can those for Vera Cruz, Tampico, and Havana. 


RECENT EARTHQUAKES. 


Sunday, August 7, at Oakland, Cal.,and on Sunday, August 
28, and Wednesday, August 31, at San Leandro, Cal.; both of 
these shocks were quite slight. 

A very circumstantial account of an earthquake on Satur- 
day morning, September 17, at Morrills Corner (described 
on page 415 of the September Review) and North Deering, 
both located near Portland, Me., has been followed up by 
correspondence which has convinced the Editor that the 
whole story is a so-called fake. We can understand that 
political, religious, or local jealousies may suggest the publi- 
cation of fakes, hoaxes, fictions, or lies, but it passes our com- 
prehension why a respectable journal should print such mat- 
ter relative to any form of natura! phenomena. 

Friday, October 23, at Cleveland, Ohio, three successive 
shocks are reported by the newspapers to have been felt dur- 
ing the night. Prof. E. W. Morley, of Adelbert College, 
Cleveland, reports several disturbarices shown by the seismo- 
graph during October, caused by blasting at a point about 
800 feet southwest of the instrument. Only the most power- 
ful blasts made any record. The most vigorous movement 
occurred on October 29, and was probably due to some seismic 
disturbance. Professor Morley further reports that the seis- 
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Friday, November 25, at the following stations in Virginia: 
Bedford City, Bonair, Buckingham, Colmans Falls, Frede- 
ricksburg, Blacksburg, Burkes Garden, Grahams Forge, Lex- 
ington. On this date, November 25, shocks were also felt at 
the following places: Pulaski, Va., a slight shock, lasting half 
a minute, at 3:10 p.m.; Radford, Va., a distinct shock, lasting 

_ten or twelve seconds, at 3:05; Wytheville, Va., alarming, 
twenty seconds duration, at 3:10; Roanoke, Va., plainly felt ; 
Lynchburg, Va., duration fifteen or twenty seconds, at a few 
minutes past three; Danville, Va., duration five seconds, at 
3:07; Norfolk, Va., two very slight shocks at a few minutes 
after three; Winston, N. C., distinct, at 3:10 p.m.; Frank- 
linsville, N. C., very distinct, at 3:05 p. m.; Charlotte, N.C. 
distinct, at 3:10 p. m.; Oakvale, W. Va., very severe, lasting 
about twenty seconds, at 3:08 p. m. 

Professor Marvin reports that the seismograph belonging 
to the Weather Bureau was moved from one room to an ad- 
joining one during November, and was reinstalled apparently 
just at the right time to give a very satisfactory record of the 
earthquake of Friday, November 25. The instrument shows 
that the tremor reached Washington, D. C., at exactly 3 h., 
10 m., 30 s., p. m., seventy-fifth meridian time. In addition 
to Professor Marvin’s seismograph, the only other observation 
in Washington was made by Mrs. N. G. Sprague, No. 705 
Mount Vernon Square, N. W., who reports, “A lounge rocked 
slightly at 3:10 p. m. for less than half a minute.” 

Mr. R. D. Buford, of the clerk’s office, Bedford City, Va., 
reports through the Chief of the United States Geological Sur- 
vey, an account of earth tremors on the farm of Mr. Henry 
Creasy, near Otter Hill, Bedford Co., which have continued 
almost constantly for more than a year. The tremors in the 
valley of New River were the subject of a special investigation 
by Mr. N. R. Campbell, of the Geological Survey, in 1897. His 
report will give all necessary information to those interested 
in the subject. These tremors apparently arise from the slid- 
ing of the stratified layers of rocks over each other; they are 
in a state of great strain, and are continually cracking and 
sliding; the individual motions are extremely small in the 
case of slight tremors, and only amount to a few feet in the 
case of the heaviest earthquake. 


THE MOON AND THE WEATHER. 


The Editor has been requested to remark upon some special 
ideas with regard to the relation of the moon to the weather. 

A gentleman at Huntington, Ind., states, as a general ob- 
servation, that— 

The position of the moon at new moon forecasts the temperature for 
the following lunar month. Thus, on June 18, 1898, the new moon 
occurred 25° farther north than on July 18, and much farther than on 
August 17. Has this northing any special relation to the weather ? 

The Editor must answer, “No.” Every careful study of sus- 
pected relations between the moon and the weather has shown 

that there are none. The same lunar phenomenon that is 
said to produce cold or rain in one part of the world is said 
to produce just the opposite somewhere else. The moon is 
too cold to radiate much heat, so that all phenomena that 
involve heat must depend upon the sun. True, the moon 
has an attractive power and can cause tides in the ocean as 
important as those caused by the sun, but that has little to 
do with our atmosphere. The atmospheric tides have not yet 
been shown to be important. 


UNEQUAL DISTRIBUTION OF SNOW. 


Having noticed the marked discrepancy between the depth 
of snow at Plattsburg, N. Y., and adjacent stations, further 
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Allen, who states that— 


There has been no snow this season (up to December 19) at Platts- 
burg or along the Champlain Valley, except flurries, while west of Lake 
Champlain, say 15 miles, snow is from 12 to 20 inches in depth. 


RECENT METEORS. 


November—The occurrence of the November shower of 
meteors seems to have tempted active newspaper correspond- 
ents to add their own unnecessary exaggerations to the great 
stories reported by the ship captains. Thus, Captain Gartel, 
of the bark Quevilly, which arrived at Philadelphia Novem- 
ber 25, and sailed away a few days later, stated that on 
November 15 a huge meteor flashed out of the heavens and 
fell with a tremendous splash directly in the path of the ves- 
sel. The numerous other details published in the Philadel- 
phia papers are generally considered to be the invention of 
the newspaper reporter. We should probably discredit the 
whole story had we not a similar report from Capt. H. C. 
McCallum, master of the barge Masaba, of the Minnesota 
Steamship Company. Over his own signature he writes from 
Two Harbors, Minn., to the Weather Bureau, as follows: 

I, with my second mate, wheelsman, and lookout, saw a meteor fall 
from the heavens Monday, about 11 o’clock p. m., November 14. 

We were about 20 miles east of Standard Rock, steering west, and 
this meteor was due west, or dead ahead when it fell. It was blowing 
a gale from the west-southwest at the time. It gave me quite a start 
and also a scare at the time; never saw anything like it before, and 


for my part never want to see one again. It was about the size of an 
oil barrel and lit up the heavens, it being white with colors on the 


edges. 

aptain Morgan of the Marina saw it; he was abreast of Copper Har- 
bor, Mich., and it fell in the direction of Houghton, Mich., at about 11 
o’clock, so it must have fallen somewhere in that vicinity, as we were 
50 or 60 miles due east of Houghton and on a line with the fall of the 
meteor. 

As there is nothing at all impossible in the fall of a meteor 
into the ocean or the Great Lakes, we may probably give cre- 
dence to the two reports above quoted. 

A report from Perry, Okla., to the effect that several me- 
teors fell near that place about 11 o’clock p. m., November 13, 
proves to be entirely false. It is denounced with indigna- 
tion by Oklahoma papers, and is reported to be untrue by our 
own section director. As the report was widely copied the 
Editor is obliged to warn students of meteorites against ac- 
cepting it. 

December 2.—On the morning of December 2, after daylight, 
a meteor one-fourth as large as the full moon, with a long 
scintillating train, the head being as bright as an arc light, 
was seen by many persons at Cumberland, Md. Mr. Howard 
Shriver states that it moved in a northerly direction and dis- 
appeared beyond the right-hand peak of the Narrows. 

An equally remarkable meteor seems to have been seen 
elsewhere. A report comes from Randall, Kans. (39° 45’ N., 
98° 2’ W.), to the effect that a huge meteorite fell on the 
evening of December 2, but further inquiry has failed to con- 
firm this story. 

The exact height and path of a bright meteor like this can 
only be determined when various observers note the apparent 
angular azimuth and altitude of at least two points in the 
path as seen by each. The two best points to observe are the 
end or disappearance of the meteor and the position when 
nearest the observer’s zenith. 


OPTICAL PHENOMENA. 


Mr. Howard Shriver, of Cumberland, Md., describes a beau- 
tiful optical: effect. He states that when the twigs of a tree 
are fine and close, the light from an electric arc lamp shining 
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between them appears to an observer to form complete rings 
or concentric bands of brightly colored lights. To some ob- 
servers the smallest circle at the center —— to be nearer 
the eye and the larger circle nearer the light ; to other observ- 
ers the opposite appears to be the case. 

Several attempts at an explanation have been made in the 
Cumberland newspapers, but we think the truth is that the 
circles of light are produced by the optical action called inter- 
ference of the waves of light. A beam of light, as analyzed 
by @ prism, is said to be composed of an almost infinite num- 
ber of waves which are exceedingly short and oscillate with 

reat rapidity. The slower oscillations produce red and yel- 
ow lights while the most rapid oscillations produce blue and 
violet lights. If we pick out a single set of homogeneous 
waves producing yellow light, for instance, we find that as 
these attempt to pass by the edges of the twigs, or any other 


ness. Midway between these bright regions are others where 
they reinforce each other producing greater brightness. These 
dark and bright places are arranged in circles around the cen- 
tral line of sight from the eye to the are light. The circles 
made by the blue rays are a little smaller than those made 
by yellow or red light, therefore, with ordinary light the eye 
usually perceives concentric bluish and reddish rings if these 
are not overpowered by the yellow ones. 

This phenomenon was first studied by Sir Isaac Newton 
(who thought that light was the effect of minute atoms shot 
in straight lines from the sun to the earth), and he explained 
it, as well as the colors of the soap bubble, by assuming that 
the atoms had “ fits of easy reflection.” But modern students 
have been better satisfied with the wave theory of light and 
the interference of waves as described above. 

We shall not attempt to explain why some observers imagine 


object, they curve around the edge and are said to be inflect- the smallest, central circles farther off than the larger outward 
ed or diffracted very much as waves of water or of sound ones, while others imagine the contrary. This is a so-called 
curve around any obstacle. The wave that curves around one subjective phenomenon and its study belongs to psychology. 
edge of a twig will interfere with the one that curves around In an instrument for determining the average diameter of 
the other edge, and as they both pass on they intersect and the fibres of wool, hair, cotton, etc., this same principle was 
interfere with each other so that there are places in the path made use of early in this century, before the microscope was 
of each wave where one neutralizes the other, producing dark-| brought to its present degree of perfection. 


METEOROLOGICAL TABLES AND CHARTS. 
By A. J. Henry, Chief of Division of Records and Meteorological Data. 


Table I gives, for about 130 Weather Bureau stations) 
making two observations daily and for about 20 others 
making only one observation, the data ordinarily needed for 
climatological studies, viz, the monthly mean pressure, the 
monthly means and extremes of temperature, the average con- 
ditions as to moisture, cloudiness, movement of the wind, and 
the departures from normals in the case of pressure, tempera- 
ture, and precipitation, the total depth of snowfall, and the 
mean wet-bulb temperatures. The altitudes of the instru- 
ments above ground are also given. 

Table II gives, for about 2,700 stations occupied by volun- 
tary observers, the highest maximum and the lowest minimum 
eo eer the mean temperature deduced from the average 
of all the daily maxima and minima, or other readings, as in- 
dicated by the numeral following the name of the station; the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is possible that there may have been 
snow of which no record has been made, that fact is indi- 
cated by leaders, thus (....). 

Table III gives, for about 30 stations furnished by the 
Canadian Meteorological Service, Prof. R. F. Stupart, director, 
the means of pressure and temperature, total precipitation 
and depth of snowfall, and the respective departures from 
normal values, except in the case of snowfall. 

Tabie IV gives, for 26 stations selected out of 113 that main- 
tain continuous records, the mean hourly temperatures de- 
duced from the Richard thermographs described and figured in 
the Report of the Chief of the Weather Bureau, 1891-92, p. 29. 

Table V gives, for 26 stations selected out of 104 that main-| 
tain continuous records, the mean hourly pressures as auto- 
Age, by Richard barographs, except for Wash- | 
ington, . where Foreman’s barograph is in use. Both 
instruments are described in the Report of the Chief of the 
Weather Bureau, 1891-92, pp. 26 and 30. 

Table VI gives, for about 130 stations, the arithmetical 
means of the hourly movements of the wind ending with the 
respective hours, as registered automatically by the Robinson 
anemometer, in conjunction with an electrical recording 


mechanism, described and illustrated in the Report of the 
Chief of the Weather Bureau, 1891-92, p. 19. 

Table VII gives, for all stations that make observations at 
8 a. m.and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind. The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in Table I. 
By adding the four components for the stations comprised in 
any geographical division the average resultant direction for 
that division can be obtained. 

Table VIII gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
rT (T) and auroras (A) on each day of the current 
month. 

Table IX gives, for about 70 stations, the average hourly 
sunshine (in percentages) as derived from the automatic rec- 
ords made by two essentially different types of instruments, 
designated, respectively, the thermometric recorder and the 
photographic recorder. The kind of instrument used at each 
station is indicated in the table by the letter T or P in the 
column following the name of the station. 

Table X gives a record of rains whose intensity at some 

riod of the storm’s continuance equaled or exceeded the 

ollowing rates: 


Duration, minutes.. 5 10 15 DW GB 8% 3% 4 4 3% 6 8 100 120 
Rates pr. br. (ins.).. 3.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 


In the northern part of the United States, especially in the 
colder months of the year, rains of the intensities shown in 
the above table seldom occur. In all cases where no storm 
of sufficient intensity to entitle it to a place in the full table 
has occurred, the greatest rainfall of any single storm has 
been given, also the greatest hourly fall during that storm. 

Table XI gives the record of excessive precipitation at all 
stations from which reports are received. 


NOTES EXPLANATORY OF THE CHARTS. 
Chart I—Tracks of centers of high areas. The roman 
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letters show number and order of centers of high areas. The 
figures within the circles show the days of the month; the 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., 
seventy-fifth meridian time, observations. The queries (?) 
on the tracks show that the centers could not be satisfactorily 
located. Within each circle is given the highest barometric 
reading reported near the center. A blank indicates that no 
reports were available. A wavy line indicates the axis of a 
ridge of high pressure. 

Chart Il.—Tracks of centers of low areas. The roman 
letters show number and order of centers of low areas. The 
figures within the circles show the days of the month; the 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., 
seventy-fifth meridian time, observations. The queries (2). 
on the tracks show that the centers could not be satisfactorily | 
located. Within each circle is given the lowest barometric 
reading reported near the center. A blank indicates that no 
reports were available. A wavy line indicates the axis of a 
trough or long oval area of low pressure. 

Chart III.—Total precipitation. The scale of shades show- 


The temperatures are the means of daily maxima and minima 
and are reduced to sea level. The pressures are the means of 
8 a.m.and 8 p. m. observations, daily, and are reduced to sea 
level and to standard gravity. The reduction for 30 inches of 
the mercurial barometer, as formerly shown by the marginal 
figures for each degree of latitude, has already been applied. 

Chart V.—Hydrographs for seven principal rivers of the 
United States. 

Chart VI.—Surface temperatures; maximum, minimum, 
and mean. Lines of equal monthly mean temperature in 
red; lines of equal maximum temperature in black; and 
lines of equal minimum temperature (dotted ) also in black. 

Chart VII.—Percentage of sunshine. The average cloudi- 
ness at each Weather Bureau station is determined by nu- 
merous personal observations during theday. The difference 
between the observed cloudiness and 100, it is assumed, repre- 
sents the percentage of sunshine, and the values thus obtained 
have been used in preparing Chart VII. 

Chart VIII.—The total snowfall. This is based on the re- 
ports from all available observers and shows the depth of 


ing the depth of rainfall is given on the chart itself. For the snowfall during the month in inches. In general, the 
isolated stations the rainfall is given in inches and tenths, depth is shown by lines and areas of equal snowfall, but in 
when appreciable; otherwise, a “trace” is indicated by a some cases figures are also given for special localities. 

capital t and no rain at all, by 0.0. _ Chart [X.—Depth of snow on ground. This chart is based 


Chart IV.—Sea-level isobars and isotherms, and resultant essentially upon reports from regular and special observers 
winds. The wind directions on this Chart are the computed and shows the depth of snow lying on the ground at the end 
resultants of observations at 8 a.m. and 8 p. m., daily; the 
resultant duration is shown by figures attached to each arrow. 


of the month, which is, therefore, the accumulated excess of 
the snowfall over its loss by melting, evaporation, and settling. 
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Tasie I.—Climatological data for Weather Bureau Stations, December, 1898—Continued. 
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Tasie I1.—Meteorological record of voluntary and other cooperating observers, December, 1898. 

Temperature. | Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion 
| 
| 
| 
° ° Ina. ° ° ° Ins. | Ine. California—Cont'd. ° ° © | Ine. | 
7% | 21/49.3) 5.98 74| 22 47.2| 1.68 Fallbrook 80| 88.8) 
68| 18/ 41.9! 2.12 1.70 17.0) Folsom City*!. 66) 2 | 45.2) 2.47 
eee 78 2 49.8 5.25 65 18 40.3 0.50 6.0 Fordyce Dam .. 3.70 
1.99 62 2.10| 21.0) Fort Romie ......... 7 47.38 0.51 
70| 5.38 58 —19 19.4) 0.85 Fort Ross ..... 68, 49.9 1.62 
70 18 | 43.2 |...... o| $0.5 || Varmell 1.60 | 16.0 || Fort Tejom .... 0.73 
69; 14/ 41.6 2.04 Georgetown 64, 3.35) T 
«2.66 y. 73 13 | 40.6 | 1.80 | 0.8 | Glemdora 0.34 
Elba ..... 73*| 47.4¢ 8.25 Arkansas City t...... 3.60 5.5 Goshen *®.......... 21 46.4 0.08 
7% 21 47.4 «6.01 Blanchard Springs +. 42.0 | 2.32 3.5 Grand Island*®.......... 70 24 46.1 0.99 
EVergreen 90 |......| 5.70 Camdene? ..... 3.21 4.5 Greenvillet.............| /82.5 1.54 20 
2.45 1.0 | Camdendt 41.2; 2.08 4.0) Healdsburg *!..... 7 45.4) 1.14 
Florence }+..... 40.6 2.09) 1.2 | Canton*!.. Hollister... 20/ 45.6) 1.32 
Gadadem TO 14 42.0 2.04 Conway 40.1 | 1.58 4.5 Hueneme (peas) - 82 (56.7 
Gooswater 2.20 T. | Corning... 35.4 2.00 8.0 Humboldt L 3.51 
Greensborot 18 43.7 2.76 5.0 38.3 1.58 4.3 | Hydesville 2.27 
Hamilton. ....-.-- 151 1.0 Dardanelle..... 1.70 4.0 || Indio®!....... 78 2851.0 1.00 
Healing Springs.....----|.. 5.20 | Elont....... 42.8 1.88 3.8) Iowa 66, 27 45.7, 2.84 
Highland omet | 4.2) 5.28 | Fa rettevilie? 35.8 | 1.57) Jackson... 62, 26 | 43.0) 2.70 
Lock No. 4.....- 69 15 | 41.6 2.01 | T. || Bardy......... an 37.0, 1.96) Keene*!.......... 44.7 0.62 
Madison Station 2.38 1.0 Helenaat. 4.27 | 4.5 Kennedy Gold Min 43.4 3.19) 
Maplegrove 0.4 «1.78 | Helenad.. 43.2 | 3.90) 4.5 || Kermville....... 0.42 
3.9 | Hot Springsa 40.1; 1.65 1.0) King City*? 44.2 0.27 | 
Mount Willing 7% 49.2) 4.70| 1.81 1.8 Kingsburg 4.3 0.29 
ewbernt . 70 18 4.0 2.9 T. Jonesboro | 39.2) 2.68 1.0 n oe 45.8 1.40 
70, 47.6 6.65 | _ Keesees Ferryt 4 37.8| 2.05 4.1| Laporte*t! | 33.4) 8.36 18.5 
Oneonta..... +++. wo 70| 10 41.8 262) T. Lacrosse t Gl | Las Fuentes Ranch.... .....- 0.23 | 
Opelikat 76) 20/45.0) 7.66, 3.0 Lonoke*! 70| 40.6/ 2.00) 2.0) Lemoorea®?............. 62-18 | 41.5 0.15 
Oxanna......- 14 43.0 1.75 0.5 | Luna Landin, Lick Observatory....... 57) 22 43.3 2.13 
Pineapple 2 | 46.4 3.85 Lutherville*'. 70| 18 | 40.8 |.......]...... Limekiln | @) 46.2)...... 
Pushmatahat......-.---| 66) 19/ 43.8) 4.58 Malvernt........ 12/ 41.2] 1.50) T. | Lime 2.11 
Riverton 70, 10/800) 4.06 4.0  Marianna*! 63) 43,2) 1.98 
Rockmills 13 45.6 4.30 |) Marvell 68 14 41.4, 2.9 2.5 | 0.85 
68 15/896) 443 T. Monticelio*.............| | 45.4 0.64 0.7 Los 62 46.2) 0.96 
Selma 19 46.6 3.13 T. Mossville ........ 64 7 | 33.6) 3.68 2.9 Malakoff Mine .......... 68 20 44.0 4.10 
$8.85) 0.4 65) 87.0) 1.73) 6.5) MammothTank*'...... 76; 88/ 51.4; T. 
Talladega ...------- TL) 48.4) 1.60) 0.5 70; 15/41.8/ 1-61) 1.0) Manzana ............... 68-3 43.5 (0.50 
0.0040 3.98 2.79; 0.5 Mare Island L. | 1.19 | 
Thomasville 19 46.2 | 8.39 436-2) 0.80) 1.5) 67 | 44.8 0.42 | 
70) 17 487) 8.43 |...... 8 39.2) 2.56) 0.5) Mills College | 1.64 
Uniont | 4.6) T. | 6 34.0 |] MEMO 
Union Springs 73 | 46.4) 6.27 8 | 38.0/ 3.31) 2.5) Milton(mear)*!........... 64 27 44.3 2.35 
Uniontown tf... +++ 72 | 21/ 47.6) 3.72 15 | 40.0 | 1-75! 8.0) Modesto*! 73 | 27 | 46.2| 0.88 
Wa 1.70 16 | 41.9| 2.24) 6.0) Mokelumne 98 41.9) 2.50 
Wetump 8.87! 1.0 5 | 36.6) 1.98 3.0 Monterey*!...... 67 | 0.98 
Wilsonville t —8/ 88.4| 1.783| 10.0 || Mountain | 1.02 
Arizona. 2/ 36.2| 1.72) 2.0 Mount Frazier..... 0.88 10.0 
Arizona, Canal Co.Dam.| 78| 51.5) 229) 4.0 138 42.6) 1.44) 1.5) Napad........... coe 47.4! 0.97 | 
Benson 61, 33 44.7 0.85 18 42.2) 1.11) 4.0 Needles . 70, 27 49.5 0.78 | 
Bisbeet.... .. 67 42.0) 2.90) 1.0) silver prings + 1 35.7 1.16| 6.1 NevadaCity 62, 41.4) 2.27 | 
Buckeyet ...... 77 | 21) 50.2 1.80 74 8 | 38.2) 2.19) 13.0 49.4) 0.22 | 
Casa Grande *!........+- 80 36 / 58.2) 1.42 69 40.0) 1.79 2.0) North Ontario........... 78, 28 50.6) 0.55 | 
Champie Camp......---- | > @ 49.2 2.10 10.0 Texarkanat. ........... 10 41.8 1,21 1.1) NorthSanJuan*!....... 68 18 40.1 1.88" 
COMATOSE 2 | 48.4) 1.35 )...... |) Warren t 71 15 42.0, 1.97 5.0 Oaklanda 67 46.91.48 
Dragoon .. 1.405 Washi 73| 15/ 41.4) 1.74, 2.0 Ogilby*!....... % 95/523) 
oon Summit 65 87.1) 2.28) 1.8 Wiggs 68| 12/ 42.4/ 1.83) 2.2) Oleta®!.............. 66 40.9 | 2.24 | 
Dudleyville 48-3 | 2.89) 8.0 | 60 5 | 82.8/ 3.38) 11.0  Orland*!............ 66) 45.0) 
Empire Ranch ..... Witte 63 5 | 87.0| 1.97, 2.5  Palermo......... -| 24 44.0 1.55 | 
Fort 81.7) 0.80) 6.8 ifornia. Paso Roblesd...... .... 68 20 44.8) 0.27 
Fort Defiance...... ..... 48 19.1) 1.40 14.0. mew 72| 2%) 0.86 Peachland *°........ 70, 46.2) 1.38) 
Fort Grantt........... 79! 45.0) 1.30 69| 38.8| 4.385 11.0 Piedras Blancas L. ii... 
Fort Huachucat........| 67) 22 41.4/ 0.58 ..... Arlington Heights..... 31 /52.4) 1.88| 1.2) Pigeon Point L.H........... 0.41 
Fort Mohave ...........-| 78 2.47.8 O80 T. Ballast Point L. H ......|...... 0.85 | Pilot Creek.......... 3.89 4.0 
Gilabend 70 1.10 | Beer Valley 3.44 3.5 Pine Crest....... 0.39 
Holbrook? 54) —21 18.6 115 11.0 48.2; 1.22 Placerville*i.. 2.80 
Hot Springs « 71 29 | 49.0 2.75 | 39.4 0.11 0.8 Point Ano Nuevo L. 0.38 
88.2) 2.60 26.0 | 42.6 | 2.32 | Point Arena L.H...... 3.24 
Lochiel*'...... 6 | 2 41.5) 1.56 21.6; 1.58 7.0 Point Bonita L. H....... 1.68 
Maricopa*'.... 76 51.0) 2.12 21.8; 0.14 2.5 Point Conception L. H..\. 0.82 
69 47.0 2.89 |...... 35.6 3.22) 12.0 Point Firmin L. H......... 0.35 
Mount Huachuca 62 19 | 39.9 3.43 50.0 | 0.68 | Point Hueneme L. H.... 0.36 
Music Mountain . 67 9 3.6 0.16) 22 48.4 | 0.07 Point Lobos......... 1.61 
Natural Bridge . 8.00 | 30.0. 44.6 | 0.63 Point Loma L. H.. 0.52 
conse 6 41.6 3.12) Cape Mendocino L. 3.00 Point Montara L. H 1,92 
9.18 2/ 26.3) 1.68 13.0 Point Pinos L.H ...... 1,86 
Oro Blanco ...... 97 | 47.8) 1.75 34 | 50.7) 1.65 Point Reyes L. 0.85 
70) 80/462) 1.32) 0.5 28 46.0 1.81 1.27 
Parker .... 81 19 47.8 1.87 | Cisco *! 2/29.0  1.10| 9.0 Pomona (near).......... 80 27 | 52.5 0.51 
Peoria .... 68 90 47.8) 2.75) 26 50.5) 0.75 84 82/1 46.6 1.87 
Phenix 1.98) T. | 23 41.6 1.05 6/ 32.6) 1.56) 2.0 
41.4) 1.66) 5O | 59.0 |...... 6 (45.5) 1.78 T. 
Pinal Ranch. 81} 28 51.6 | 0.38 | 99 | 0.40) 20 
@2|—6| 86.4) 1.95) 14.5 | ti 63 80 46.4| 6.07 2 44.4) 2.62, 
San Carlos+..........| 78 1/ 38.8 0.80 8.0 | Delano®!................| 68) 44.2/ 0.30 Rio 21 43.6 «1.47. 
Simon®!............| 15/87.1 0.88) 2.0 | 68 | 22 | 45.4) 2.00 Roe Island L. | | 
71 224.0 1.38 Drytown 66 2 43.6 2.57 40.6 1.78 3.0 
85 | 21.4) 1.08| 14.5) Dunnigan®? . 2% 46.5) 1.8 Sacramentoa .... @& 2 43.6 1.9 
WDEITY 30.4) 290) 2.0 | Durham 67 24 43.7) 1.52 | Salinas*! 27 46.4 1.40. 
Sulphur Spring Valley..|...... 1.2 East Brother L.H.......|.. Salton *!........... 85 0.50) 
Texas 7 3 49.0 1.10 Edmanton*'..... 55 12 | 83.8) 1.94 6.0 San Bernardinot........ 79 50.6 | 
Tombstone.......... 1.29) T. Elsinore 87 26 | 52.4) 1.38 San Jacinto ............ 75 24 48.6 1.38 


| 
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Temperature. Precipita- perature. Precipita- Temperature, | Preci pite- 
(Pabrenheit.) —tion. tion. (Fahrenheit.) tion. 
| | | | | | 
Stations. | | Be | Stations. Be Stations. | 
| 
conta. ° © | Ins. | Ins Colorado—Cont’d. ° ° | | Ins. Ins. Florida—Cont'd. ° ° ° Ins, Ine. 
ges 0.83 Rockyford...... «. 64 —17 24.2, 0.83 8.0) | Springs t........ 82 34, 59.1) 5.15 | 
San 67 47.6 | 1.35 Ruby ...... 9.88 76 25 | 50.8 | 8.70) 
San 65 18 43.4) 0.36 | Saguachet..... ......- 388 —26 10.5 0.40 6.0. 
Santa Barbaraa........ 80 88 55.6 0.36 Salida ......... 55 —13 20.8 0.60 9.5) Adairsville.... 67 10 | 40.5 17 
Santa Barbara L. 0.38 | San Luist........... eves 40 —26 10.0 0.36 5.3 Albanyt.. 74 24 48.6 5.33) 
Santa Claraa ...... 0.86 Clara *}...........; 48 —15 | 23.0 4.18! 58.0 Allentown ¢ 76 22 48.1 | 2.99, 0.2 
Santa 76 26 48.2 | 2.24 | Se 50 | 17. 1.58 22.5  Americusr. We! 47.2¢| 4.80 
Sante Cras L. howd 1.97 0.27 | 3.5. Athens dt... 67 | 25 | 43.8) 3.81) 
Santa Monica*! ........ 80 36 «55.8 0.15 | Springfield .......... 0.70, 9.0) Blakelyt.. | 2 50.0) 5.64. 
Santa 75 2 52.2) 0.26 mford *! .........+ 1.59 27.0  Cantont... 1.41 | 
Santa Rosa*!........... 67 23 46.8 1.2 | Steamboat Springs... 1.47 22.0 Cartersville 76 14 | 48.0 |...... 
0. 16 | Strickler Tunnel.... 0.84 14.5 Cedartown 70°; 41.4°) 1.24) T. 
Shasta.........- 67 23 46.3) 2.15 Trinidad......... 1.60 | 26.0 Claytont.. 64 10 40.0 | 4.39 0.5 
Sierra Madre..........-- 74 35 54.0) 1.63 T. S.Rancht ...... 0.61. 6.4 Columbus. 78 23 51-8 6.40) 
0.99 WH 0.97) 3.0) Covington 68 13 | 40.8 |) 4.85. 
§. E. Farrallone L. H... ......|.....- 0,92 | Wagon Wheel........... 0.35 | 7.0 | 4.42 | 
Stanford University.... 64, 26 44.7 0.60 Wallet... 0.73 Dahlon 67; 10) 41.8) 8.69 
Stockton @ 64 23 42.0) 1.50 0.29 4.0  Diamond..... 68 
Susanvillet .......--+++- 50) 10 29.0) 0.65) 2.0 Connecticut. |) Elberton 70| 17 | 44.6) 2.82 
Sutter Creek *®......... 58 20 | 38.2 | 2.26 Bridgeport ..........+-+. 6.1 || Fitegerald.......... ....| %% 2349.8 4.78 
67 2 46.6) 1.76 CamtOmt 3.78 | Fleming tf ..............+ 26 | 50.2 3.40 | 
Templeton 80) 18 41.6) 0.50 || Colchester....... 2.63! 4.0 Fort Gaines............. | 
74 45.5) 1.67 | Falls Village .........+.. 2.42 | 10.2 || Framklin 68 18 46.6 | 4.12) T. 
Trimidad L. 4.90 | Greenfield Hill.......... 8.01 | 2.8 | Gainesville......... .... | 66) 14 42.1) 8.87 
Truckee 56 —6 21.5) 1.50) 15.0 | Hartford a.... | 8.54 | 
0.28 | Hartfordd........ 4.08; Greenbush .............. 144 40.24 2.78 | 
72 18 45.2) 0.19 2.02 6.5 | Griffim | @ 15 44.2 4.40. 
1.20 Lake Konomoc........ 2.68 |..... | Harrison ...... 72 26 47.4) 2.06) 0.5 
69 | 44.2) 1.34 | New London t........... 45 2 30.2 1.8 Hephzibah*®............ 80) 49.8 2.58 | 
Upper:Mattole 67 26 46.1 | 5.08 0.5 North Grosvenor Dale... 54 —13 30.9 2.99 ....... 7 23 | 50.8 3.69) 
Vacavillea*!............ 72| 26 46.1) 1.30 Norwalk —8 2.6 3.96 Lagranget.............. 16 46.0) 4.53) T. 
83 30 | 53.0 | 0.16 Pomfret 57 | —1/ 29.2) 221) 6.7 || Louisville...............) 75 25 | 48.0) 1.87) 
Visalia 83 21 43.1 | 0.07 | Southington............. 49 —8 | 1.60) 69 14 | 42.7) 1.78) T. 
Voleano Springs *?...... 78 | 80 46.2) 0.47 South Manchester ...... ......) 4.2% 10.0  Marshallvillet .......... 48.1) 4.19, 
Walnut Creek........... 64 22 46.0| 1.52 58 97.8 | 1.96) 4.8 || Mausy.. 80 26 51.2) 6.14) 
West Palmdale.... ..... 0.87 || Voluntownt.. 54) 80.1) 2.08) 2.0 |! Millem | 69} 26 | 48.2) 3.06 | 
66-0000) 2.56) 0.5 Wallingford 2.16) 1.0 Morgan.. | 18 | 47.1) 6.52 
Wheatland .............. 67 | 42.2) 1.78 | Waterbury ..... —5 27.5 12.0 Mount Vernon 72| 29 | 50.6) 5.00 
Williams *!.............. 70 26 45.6 0.94 | West Cornwallt........ 47 | 27.2) 2.17) 18.5 | 4.15 
Wilmington *!........... 78 | 40 54.7 | 0.50 | West Simsbury..........|..... 8.42| 9.0 || Pelham..... | | 5.08 
Wire Bridge*®........... 63) 28 43.7 2.63 | Winsted . ee 50 | — 8 25.8 |....... | %4| 28 | 61.5) 5.80) 
Yerba Buena L. 1.45 Delaware Polat 14 41.7 | 3.62 
52 14 33.6) 1.04 1.5 |) 68 9 | 35.7 2.98 |...... || Poulant........ 22 | 49.3 4.15 
Colorado | 65| 17 39.4 3.19 || Putnam ... 
Altman.. —13 | 18.8 |...... | Millsboro 65 6 87.0 3.11 1.0 | 25 | 50.2 4.72 
—5 19.4) 0.19 2.0 || Newark 58 12 33.4 4.17 OB |] 10 42.9 | 1.46) T. 
Boulder ............+ 60) —9 29.3) 1.30| 18.0 District of Columbia. 
0.17 3.0 Distributing Reservoir*® 65 10 87.9 2.76 | Romet ......... 70 17 | 41.8 1.80 | 
Breckenridget .......... —29 7.4) 1.34) eiving Reservoir*®.. 64 11 | 85.6 | 2.86 |...... 67 20 46.2) 4.23) T. 
64 | —14 81.2) 1.05| 13.8 West Washington....... 72 8 | 84.4! 83.86| 1.5 Tallapoosa.............. 68 8 | 41.2) 1.91 0.2 
60 | —22 19.8) 0.99) 15.0 Florida. Thomasville cece 76) 26) 50.0) 5.05 | 
22.1 | 0.24 2.8 A.vhert..... ee 80 2 | 55.8 | 3.72 TOOCORF | 66 15 42.0 | 2.79 | 
26.1 | 0.48) 2.7 | Bartow 31 ......, 8.04 Washington 2.88 
0.55} 8.0 a Raton .............| 83 | 40) 684. 2.89 Idaho. 
25.0) 0.43/ 8.0 78 | 82) 57.6| 2.96 American Falls ........ —12 | 17.0 0.00 
25.8 | 0.89| 6.0 | Clermont...... 82) 59.2| 3.75 | 42) —9/ 20.1) 1.48) 14.0 
20.6 | 0.08 |...... Crawfordville. . coos] 79) 21 52.8) 5.54 || Blackfoot 42 | —14/ 15.0) 0.05) 0.5 
0.82 | 13.0 De Funiak Springs... 76) 2249.8) 4.52 Boise Barracks.......... 2 | 25.8 | 0.98 4.8 
19.4 | 3.22] 87.9 Earnestville............. 81 58.6) 4.64 | Burnside 41) 16.2) 0.30) 3.0 
19.6 | 0.56| 9.0 Estero®! 88 63.5 |....... |] DOWNEY sees | 40|—82/ 13.8 1.80) 18.0 
0.17| 3.5 | 82 2.38 Fort Shermant.......... | 47] 5/2.9| 2.06) 19.2 
21.2) 0.11 1.5 Federal Pointt........... 79 29 55.1 3.15 | 44/—9/ 18.2| 0.60) 6.9 
0.25| 4.0 Fort Meade........ 86) 26/59.9 1.97 | §0| —13 | 20.2 1.56 9.8 
1.0| 0.49| 8.0 | 78) 30 58.4 3.31. |] | 8.2! 1.50! 15.0 
25.6 | 0.70 | 10.5 || Lewiston ........ | B4 5 | 30.0! 0.45) 0.0 
23.6 | 0.31) 4.8 Homeland...... | Lost | 14.5) 0.0) 0.8 
0.87] 5.0) Huntington ... ........ 79 | 55.7/ 2.53 | | Minidoka....... —15 | 18.9 |....... 
0.90] 4.8 |) 73 | 28/ 52.8) 5.52 | 2/25.6/ 1.71) 9.1 
/21.4| 0.72] 9.5 || Kissimmee .............. 80 | 32 60.8 3.02) — 6 21.8) 8.57!) 29.0 
1.85| 17.5 || Lake Butler............. 80) 55.4) 4.98 | 0/242 0.20! 20 
1-88 4.0 || Lake Cityt..............| 78 27 54.6 5.52 20.5 1.56! 12.8 
0. 22 2.2  Lakemont.............. 87 82 68.0 2.04 —19 12.8 0.81) 13.2 
/ 24.6) 0.18 8.0 LemonCity..... ee 40 | 67.4 1.50 —5/ 24.7! 0.86) 25 
0.35 5.0 28 | 54.0! 5.23 —5/ 29.8) 0.28! 0.0 
24.3 0.50 6.5 BECO 59.6) 1.89 | — 30.2) 1.89, 14.0 
16.6 1.31} 18.5 Merritts Island . 40 61.3 3.46 —29 12.1) 9.36) 3.5 
62 —12 26.4 37 63.8 3.12 —29 10.5 | 0.77! 7.7 
0.40 6.0 New Smyrna.......... 30 57.8 3.67 | 98.1) 1.44 |...... 
Las Animast........ 7 | —124 25.6 | 0.39) 5.0 Oakhill 80 | 61.9 |....... | | —14 | 15.7 | 0.40) 2.0 
(near) 38/—10 14.8) 0.96 | 14.2 Ocalat........ 26 57.5 4.19 | Yellow Jacket | 0.90 |...... 
—13  26.8| 0.27) 4.0 || Orange City............. 28 58.2) 2.54. 
longs ‘Peak’: 51 —24 19.4] 0.60) 9.0 Orange Park ........ .. 28 53.8 3.74) Albiont....... —8/| 81.2) 1.47| 38.0 
0.47 7.0 Orlandot.......... 81 35 59.0 3.68 | Alexander t.. —5| 1.19 8.5 
47 | —16 20.6 1.07| 10.0) Plant City............... S4 | 30 60.2 | Ashton ..... —6/ 21.8 1.17) 7.9 
46 | —28 | 10.2) 0.52| 5.9 | St. Andrews ............/.... 11.80. | Astoria ....... —1/%.6 0.97) 4.0 
Millbrook................ 48 —16 21.7/ 20.5 | St. Francist............ 2% 57.6 2.74! Atwooda*®.. 2.7 2.80 1.0 
Minneapolist ........... 2.0 1.53) 11.5 | St. Francis Barracks... 78 | 33) 8.82) | Auroraad.... ... 1.66 )...... 
Moraine t....... 45 | | 20.8) 0.55/ 7.0 || Sebastian ............... «61.3 6.58) Aurora }........ 1.99) 7.0 
sates 47 —23 10.8/ 1.82/ 16.0) Stephensville........... 2.50 Bloomington. . 1/ 26.4) 1.92) 4.0 
Parachute ........... ee 41 —17 2.1) 0.70 8.0 Switzerland *!......... 78 31 253.2 4.00 Bushnell.......... 0 | 26.1 0.55 | 2.5 
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Tasie II.—Meteorological record of voluntary and other cooperating observers—Continued. 


DecEMBER, 1898 


Rain and melted 
snow. 


° 
° 


Indiana—Con 
Franklin*!...... 


Tllinois—Cont'd. 
Carlinvillet 


cone: 


harlestom 


Knightstownt...... 


° 


Dwightt......- 


heridan........+ 
Friendgrovet 


ene 


| 


SSE 


BH 


Rockvillet...... . 


Kankakeea « 


Knoxville 


SSERESES 
ee 


cacceo 


SSKES 


McLeansborot 


Morrisonville t 
Mount Carmel! t 
Mount Pulaski..... 


New Burnside t 


Ames (near) ... 
Atlantict........ 


Roundgrove t........... 
St. Charles *t?.......... 


Council Blaffs. 


SSASERSESES 


BOnasas~a 


Columbia City*! 


Grinnell ...... 
Grundy Center .. 
Guthrie Center 
Hampton 


Crawfordsville.......... 


Edwardsville*t' 
Farmland 
Fort Wayne...... 


1 thi 
BS 


Total depth of 
snow. 


Ine. | Ins. 
2.22 9.9 
2.95 11.7 
1.38 3.3 
1.9 8.5 
2.11, 5.5 
2.69 1.1 
3.57 17.0 
1.838, 4.2 
1.88 2.5 
2.29 |..... 
1.86 4.1 
3.01, 4.2 
| §.7 
9.8 
9.0 
| 16.0 
| 
| $8.0 
12.0 
| 7 
| 0 
| 
| 


4. 0 

T. 
0.69 
0. 3. 
0. 3. 
0. 3. 
0.44) 1. 
0. 1. 
0. 2. 
1. 11. 
0. 2. 
0. 1. 
0. 0. 
041 4 

5. 


0.50 
0.20 
0.6 
0.08 0. 
0.9 4. 
0.20 862. 
0.42 
0.8 8. 
0.60 
0.70 
0.38 
0.52 «1.8 
0.14 2.0 
0.32 «iT. 
0.47 2.8 
0.81 
1.70 7.0 
0.37 
0.25) 2.5 
0.7% | T. 
1.8 
0.20 «2.0 
1.47 
0.26 
0.30 3.0 
0.39 
0.33 «(0.8 
0.49 «1.2 
0.01 
0.40 «1.5 
0.2%) 1.5 
0.46 «3.0 
0.55 38.5 


lowa—Cont’d. 
| Hedrick 
| Hopevillet 
Humboldtt........... 
Independence t 


Logan t 
Maquoketa .... 


Mount Vernona*! 
Mount Vernon >. 


Chanute .......... 


Fort Scott........ 
| Garden City............- 


Tem ture. Preci 
(Fahrenhe! t.) tion 


3 
| 4. 
| 

§ 

| = 
| — 
° ° Ins. | Ins. 
—12> 16.74 0.05 0.5 
—10 | 19.6) 0.65)...... 
—2 166 0.02) 02 
4 —16 15.8 0.42 28 
4 —12 206 25 
48 —10 2.8 0.53 0.3 
87 —18 14.7) 0.40 4.0 
24.6) 1.09 1.0 
49 —10 21.3 0.38 20 
38 —8 18.6 1.38 3.0 
44-15 17.6 0.27) 
—22 15.6 0.28 2.4 
48 —15 17.8 0.20 20 
42-15 19.3 0.84 1.2 
39 -14 0.70 7.0 
52 —10 21.6 0.2% 25 
—% 13.6) T. | T. 
45 | —11 | 18.4 |....... 
58 —5 24.6) 0.70)...... 
44 —10 19.6 1.01. 3.0 
0.87 |..... 

| —18 | 18.8|.... ..|. 
44 0.30) 1.3 
39 0.12 1.0 
42 0.58 
0.31) 1.5 
0.36; 3.0 
| 0.38] 1.5 
0.16 1.5 
0.32 «2.0 
0.99 38.0 
0.55) 8.2 
1.00 25 
6 0.9% 40 
0.40 1.5 
44-21 17.0 Om | 22 
| —@ 17.8| 0.10)...... 
43 —19 18.0 1.8 
@ | | 12.8 
42 16.6 0.15 38.0 
39 —2% 14.0 0.40 4.0 
39 —19 16.2 0.40 4.0 
42° 14.0° 0.15) 1.5 
44 —10/ 1.35) 7.2 
49 —12 0.2 0.59 0.5 
44 | 18.4| 0.82)...... 
44 —24 15.4) 0.82) 3.2 
39 —19 16.4 0.28) 3.2 
40 —13 0.15) 1.5 
—11 2.8 1.07. 6.1 
41 —14 17.4 0.50 | 1.0 
18.0) 0.70) 3.0 
40 —10 182.6 20 
0.53 
51 —11 20.3 0.38 T. 
0.46 5.0 
42 —15 16.8 0.38) 1.0 
38 —16 16.5 0.88) 23 
37 —17 16.6 0.04. T. 
37 —2 13.8 0.40 4.0 
36° —I7° 15.5° 0.20) 2.0 
49 —9 21.7 0.70) 1.0 
44 —10 me 0.71. T. 
2.13) 2.5 
6 2.99 10.0 
56 —3/ 25.0 2.05) 7.0 
61 —1 30.4 1.60) 3.5 
52 1.9%) 3.0 
59 —9 227) 10.5 
51 1.34) 3.0 
61° — 6° 30.4° 3.28 13.0 
61 —21 2.2 0.42) 3.5 
644 —9 3.0 38.28 15.0 
55 —10 26.4 0.75 
6 —1 B.7 200) 4.0 
—1/ 27.1) 1.14) 0.5 
60 —2 27.4 1.55) 38.5 
60 2 30.2 260 11.0 
6 B.2 2.80, 8.0 
214 «69.0 
1.94 4.0 
57 —10 26.8 0.55) T. 
—8 2.8 1.84 11.5 
58 —1/ 27.4) 1.40) 2.0 
66" —104 28.04 3.39, 12.0 
5 —5 4.8 0.60, 3.0 
5 —10 2.00 7.0 


576 
Temperature. | Precipita- | Temperature. Precipita- 
(Fabrenheit.) tion. _ @ahrenheit.) 
| | | 
@|—7 5.6 60 | —12 
56 | —10 4.9 || — 
4.0 Huntington .............) Indian 
5.7 Jeffersonville ..........., 60. Iowa 
MOP —3 Iowa 
Knoxv 
40) —10 Lamot 
Decaturt OF) — Larch 
46) — Leclai 
Effingham — Lemar 
Lenox 
Mont 
Montic 
GOLVAT — Mooar 
Glenwood *! 24 Mount 
Grafton? Mount 
87 
59 28) Neola. 
Halliday 60 26 Novy ti 
Havanat 58 Newto 
North 
Hillsborot.. 5s North 
Ogden. 
( 1.6 61 Osage 
46 ] 8.2 || Winamac ...............| — Osceols 
La 0.5 Worthingtont........... 38 — Oskalo 
( 2.5 Indian Territory. Ottum 
Lexington 1 6.0 Healdtont 76 Ovidt. 
| || Kempo. Pella . 
Martinsville ............ > — 4.5 | South McAlester .. «| Primgh 
Martintont 52) — 1 2.0 70 5 38.0 Ridgw 
47) — 1 7.0 || Falls Ruthve 
55) — 1.0 Iowa. Sac Cit 
—1 1 5.5 36 —23 (14.5 Sigourt 
Mount Vernon ........--. —7 4.0 Altact 046 Spence 
.........) 66) 0 2 8.0 42 —10 19.0 Spirit 
CO —4 1 5.4 —15 18.4 Storm | 
OB WERO. 4 —2 1 3.0 Stuart 
Ottawat 4 1 3.0 42 —12 17.9 Tharm 
Palestine 57-8 2 8.8 || | | 18.0 Toledo 
coccess| 1 2.8 | Bedford 45) —12 20.4 Villise 
PAGED ccc ccces 51|—1 1 | Belleplaine.............-| 42 —12 18.7 Vintor : 
1.5 58 —2 6.1 .. 4 
Plumhill ¢ 61 9.0 | Carroll 42) —19 | 15.8 
Rantoult.... 2.6 40 —16 17.4 
4.5 Cedar Rapidst.......... 44 —10 19.0 
Reynolds 1.5 | Charitom. 21.6 
46 2.5 Charles City............. 44 —21 14.4 \. a 
59 || Wm. 
| 2.6 Clear 36 —21 Wilton 
8.0 || — 8 Winters 
BE. FORM 2000 Gf « | College Springs ........-. 45 | —10 
Scales Mound...........| 4 9.8 || Compmimg Abilene 
46 1.0 || CREBOCOF 36) Altoon 
cool 6.0 || 87 | —@ Anthon 
Tiskilwa 4 4.5 Delaware*®.............| 41) —14 Atchiso 
0.8 Denison 3 —18 August 
Walnut? 2.6 | Desoto® 44) —11 Beloit 
Wheaton 8.5 DOWS 87 | —21 Burling 
Winchester*®...........| 38 1.0 || 10 Campbe 
ndiana. 45) —15 Colby +t 
57 9.8 | Estherville............... 35 | —25 Columb 
6.1| 51) —7 Coolidg 
BB 4.0 4) —18 Cunnin 
3&8 9.4 41) —18 Englews 
Cambridge City?t... .... 38 18.7 Glenwoodt............+. 4 —10 Eskridg 
ee. 60 7.0 Grand Meadow*'........ 40 —16 Eureka 
Connersvillet............ 58 O.5 || 44) Falirive 
“0 —12 Fannin 
Delphit 3.5 39 —I7 Fort Ril 
61 6.4 49, —14 
86 13.2 —18 
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tion. 


uyey 


Temperature.  Preci 
(Fahrenheit.) 
-| 
& 
= 
° 
1 


pozjou puv uyey 


perature. 
(Fahrenheit.) 


Tem 
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Pcs. 


uve 


t.) 


Temperature. 
| 
| 


Bask AR S| 


it'd. 


33.0 St. Charlest....... 


12.0 §St. Cloud. 


3.5 Bay St. Louis.. 


7.0 Biloxit........ 


4.0 Booneville .... 


ES 
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pelot ........- 


Walnut Grove... 
5 Water Valley*t'. 


 Hattiesburgt . 
5 Holly Springs t 


Greenvillea ... 
0 Jackson .... 


Wabasha*'...... 
Willmar ......... 
Willow River ... 
5 Greenvilledt.. 
Louisvillet . 
Okolonat. 
Pontotoc ...... 
3.0 Port Gibsont.. 
Brunswick 
Gallatin*! 


"9:8 Palo Alte. 


Logtown t .. 


é 


° 


Zumbrota! ... ....... 
Waynesboro .... 


8.0 Aberdeen... 


0 
0 
0 
5 
0 
23.0 Agricultural College.. 
0 Greenwood.... 
9 Stoningeton*.. 
2  Thornton.... 
0 Galena... 


Boonvillet 
2 | Eldon......... 


5.5 
2.0 Batesvillet.... 

8.0 Columbus a. 
Ripley® ..... 


5 
5 
9 
5 
2 
0 
1 
4 


13.0 Brookhaven 


12.0 Canton t.... 
12.7 Natchezt... 


7 

8 

4 

5 

8 

4 
33 
23 
12. 

6 

5 

5.0 

5.0 
18. 

2. 

7- 

6 

1 

1 

1 


ta- 
Ins 


1 
0 
1 


T. 
T. 
8.7 
6.5 
T 


11 
1 
1 


tion 
Ins. 
5O 
26 
oT. 


8 
1 
1 
2 
2 
0 
1 
0 
2 
3 
2 
2 
1 
1 
2 
2. 
1 
0 
0 
1 
2 
2. 
3. 
2. 
0. 
0. 
2. 
0. 
0. 
2. 
2. 
1 
3 
2 
1 
2 
2 
1 
1 
1 
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( 
— = 
@ 
--| 
--| @| 
4 
38* 
70 
73 
70 
61 
73 
74 
65 
75 
73 


‘Tatrenbelt) 


| 


: 
| | 
3 
= 
4 
4 
4 
4 
4 
‘ 
4 
| 
‘ 
1 
44 
GAYOBO 
Gl 
2.0 Gordonville .... 
cos 
Halfway ........... ! 
Harrisonvillet ..... be 
Hermannt........., 
Houston 
Houstonia.......... 
8.2 Irontont........... 
| Jefferson Cityt..... 
6.0 
5.8 Lamonte cece! 
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JO | 


tion. 


Precipita- 


| 


Temperature. 
(Fahrenheit.) 


: 


- 


(Rows 


isezes 


Cont'd 


*1 


gsport 


Stations. 
ersey— 


New Ji 
yt.. 
m 
ertville . 


Lebanon. 

Mount Pleasant. 
Rivervale... 
Roseland ...... 


| Moorestown . 


Billin 
Hanover.... 
Lam 


| Perth Amboy.. 
| Rancocas...... 


Newark d...... 


5 | Beverl 


| 


Somerville .... 


| Paterson ...... 
7 |, Salem ......... 


4 
0 | 


1 
0.1 


Jo Qidep 


tion. 


Precipita- 


(Fahrenheit.) 


Temperature. 


£65 66 88.6 & 
ee 22.4 6° 


N 
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Bunkerville 
Carlin*!.... 
Carson 

Clover Valle 
Cranes Ranc 


Springview 
| Stanton ... 
3 State Farm 
6 Strang*'.. 
Thedford *! 
5 Turlingtont 
5 Valentine t. 
Wakefield .. 
| Wymore*?!... 
York®! ....... 
Beowawe*! 
Blaine ...... 


5 Wilsonville*? 
Ely .. 


5 Sprage.... 

7 Stratton .. 
0 Tecumsehc. 
5 Tekamah... 


jo qidep 


so 


tion. 


Precipita- 


pus 


t.) 


perature. 
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Tem 


482453 
6.26 8 2.4.6 44 


DeceMBER, 1898. 
Grand Island a 


Gothen bur 


SEEES* 
SEgES 
ae 


“* « 


55 


|_| 
| | | | | | 
| | | 
| 
| | = a i=} 
= alia | 
j | | 
| | | Nebras | | | | | | © | Ins. | Ine. 
| 0.8 Seneca *!.. | 60| —14 6 | 1; 0.6 
foodies T. Seward *!. — 8) 12 | 32.7 | 
2. Le 5 | 30.4) 1.5 
65 —14 | Wl $3.8 | 0.3 
48|—9/5 ( 30.1 5.0 
62 —14 60 —20 $2.6 
61 —22 | 0.35 1 30.0 3 
—14 | 3 0.25 | 61 —16 | 0 $1.4 
0.10 ences 81.2| § 
—15 24.4 46 —15 | 1 1 
—15 | 20.8 | 52 | —17 | 2 0 $1.7 | 
— 8 23.4 0 33.2 ( 
—7| 29.6 6... 82.8 | T 
—12 | 11.8 | 62 —19 25.5 | 0 
10'| 27.95) ¢ 49 3 26.6 1.14 32 
—18 | 18.8 0 0.42 32 
51 — 24.0) 1 33 1 
| —10 | BB] | 80.4 30 
59 —20 22.6 30 1 
48 —14 21.0 ¢ 0900 ( 35 
59 —15 ( 31 
61 —8 67 1 33 4.10 
0. ( 35 3.86 | 
Greeley... . & ( 35 3.37 | 
Haigler..... ( 37 3.37 
Hartington t 57 | —18 ( 
57 —8 24 70 
57 | —22 van 1 
67 —15 La] ¢ 3 ii 
55 —16 See 2 
63 —14 | 9 2 62 
66 —13 ity .. ons | 
GO| — esse 2 eve 2 DO 
é. | eee 3 
61 —12 § 1 6 
48 —10 2 cove 25. 
60 —I7 4 82 | 
56 —13 6 33 
68 | —17 8) § 28 
68] 7] 2 1 0 2. 0 
61 —14_ | 4, anes 3. —1 2. 8 


» 

el 
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BGR 


| 
4 
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Taste I1.—Meteorological of eohentary ond other cooperating — 

Temperature. Precipita- Temperature Precipita- 
perature. Precipita- 
(Fahrenheit.) tion. | (Fahrenheit.) tion. tion 
| 
Stations. 3.1/2 3 ia 
| 
| | | ee 
| © | | Ine. | Or | o | wante—COon 
—1 27.8 243 6.0 Tillamook Rock.... 5.87 | Uniontown 7 | 82.8 | 
4.87 | 17.4 || Umatilla 0.87 0-5 | | 
—5 26.2 3.28 11.2 Vernonia.. 13 B81 | 120 | West 
—5 31.9 3.41 6.5 West Fork*! 49-19 85.6 | 221 10.0) White H — 6 | 
— 3.16. 13.5 | Weston | gl—sisee! e Haven ... --| —6/27.8| 2.51 8.0 
6 18.5 Weston... 11.8 Wilkesbarret . «8/296! 1.95 6.0 
3.11 6.0 | Altoona............ 2.67 |...... Rhode Island. 
1 2.20 10.8 Aqueduct «+6 824 212° 4.6) Bristol............ 82.5) 1.89! 3.5 
| | — 2 | B.0) 5.2) Kingston 50|—4/ 20.4) 2.71 1.8 
-08 11.6 | Lonsdale..... 2.45 8.0 
87.2! 2.20) on Pawtucket ..... 54 0 | 31.4) 2.19 3.5 
esl 11.4 | Providencea......... 54 2 32.5) 2.54) 4.0 
5 34.8 2.53, 0.2 | 90.6 2.83 6.0 
| $/866| 2.76| 2.0 || 2:92 5.5 | Allendale'......-- 
260| 1.0 || Cassandra -5 Allendale‘ .......... 72) 15 42.8 3.08 
| | 2.61) 16.5 || 3.16 
1 31.0 2.36 6.0 Coatesville ...........++ ~~~ 1.56 | 
3 834. 284 | entral coe 42.8 4.13 | 
5 35.0 2.52 3.0 Coopersburg........ | 
1 4-6) 214 5.0 Davis Island Dam¢ 2.03 0.4 | Clemson Collegea. 41.2) 3.68 
5 35.0 5.20 7.0 Do | | 10.5 | 3.51 
0 31.7 2.48 25 | Driftwood ........ 3.06 |..... Rdistot..... 
—2 34.2 2.85 3.0 | Duncannon.......... 3.55 | 9.8 Effinghamt.... 
4 4.20 2.0 | —'§ 2.87 11.8 Florence ....... 
7 36.0 2.68 1.2 | §4|—11 | 2:66| 11.0 || Gaffneyt ...... 
Waukomis,.... 68 258 25 | Bast Bloomsburg 0:48 | | Georgetown 75 
nview 58 4 34.4 3.05 1.5 Mauch Chunk.. ... | | 5.0 | Gillisonyille ....... 49.4| 6.52, T. 
Aurora *'......... 37.0 3.57 2.0 Forks of Neshaminy 56° i4 83.4° 3.40 Little M ‘tai 43 
Aurora(uear)......-..... | Mountain.......... 72) 15 | 44.6) 1,28 
47.2 4.32 Frederick | | Longshore ¢ 71 17 | 45.2) 1.95 
Brownsville *? . 0.6 || Gromplan | | | 68 49.9) 2.28 
Cascade Locks 34.2 8.16 6.0 Hamburg......... | aml 
Comstock *!....... 7.7 ‘| ses | St. Stephens t 4.15 
Corvallis ..... .... 37.6 3.62 8.0 Hollidaysburg. .. | 10 | 4.8) 3.90 
4.26 1.0 Huntingdon d ety Hillt . 69 | 2 | 45.4) 1.28 
Falls City. .... | 63) 81.2) 3.35) 8.5 | Summervi le . | 98/|49.7| 3.70 
Gardiner ......... 43.6 6.08 Kennett Square......... 62 O82) Ww 
Glenora .......... 37.5 | 14.23 12.5 | Lansdale ...... alhalla ............+ 67 9/ 42.0) 5.45| T. 
Hood River (near) ......| 7 | | 2 2.7 8.98 12.5 57 | —23 | 14.7| 0.20) 2.0 
| 3) 8.31 | 16.4 Ashcroft 50 | —21 23.1) 0.27/ 2.5 
8 | 291| 2.6 || Otterville | = OM 1.9 
56011 «1.97 Reading? (90.8) 3.36). .... ele 
18 39.0 2.52 3.0 Renovod 49 | 29.0 2 8.8 0.05 0.5 
Mount Angel? 19 87-8 8.67 7.0 Ridgwayt «12:7, Forestburg+ 
16:81 | 0.8 | Ste Maryse | 3.00 14.9) Forest City.. 47 | —18 17-4) 0.90) 2.0 
Newberg ........-....... 874 8.11 0-7 | Salem Corners | Genm Valley 
3.11 | 0.7 | Salem Corners ..... $8.4 3.33 19.3 Gann Valley .. 20.0| T. | T. 
| —3 227 10.0) Gary 49 | —16| 15.8/ 0.00) 0.0 
Pendleton .............. 60 —5 8.8 0.89| Selinsgrove ............. 8/808 2.72) 8.0) 
Siskiyou! 90.9 | State | | aba 88 | 18 | 20.0 | 0.00) 0.8 


| . 
. 
. 
~~, 
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Tasie II.— Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. | Precipita- — Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) Th 
| | } | 
: 3 gi aig |i 
South Dakota—Cont'd ° ° Ins. | Ina. Texas—Cont'd ° ° | Ins. Ins. Vermont—Cont'd ° | ° | Ins. Ine. 
Nowlin | | —18/| 20.6; T. 1.80 Chelsea ....... —17| 21.2 1.26) 140 
Oelrichs | 58) —19/ 21.0, 0.55 5.5 Dallas? . 76 10 40.0 2.60 4.0 | Cornwall —4/2%.6 1.05 2.5 
Parker ........ 58 17.2) 0.10; Danevangt............ 78 | 49.0 2.88 Enosburg Falls.......... 55 22.9) 4.233 40.0 
Plankinton | | 19.2 0.15 1.5 Dublint.......... 75 6 39.1 1.61 4.5 || Hartland 43 —24/ 21.8 1.75 8.7 
Redfield 58) 17.0) T. | T. Duval...... 16 46.9 1.53 3.0 Jacksonville ..... 45 | | 18.6 
Rochford 54 | —26 | 21.8 0.68; 65.7 || Bmory.......... 4.0 Norwich............ 21.4) 1.54 °° 
—20 T. | T. || 40.2 3.64 6.0 | St. Johnsbury -..-...-... 210 1.46 110 
Sioux Fallst......... 48) —22/ 15.1) 0.10) 1.0 Forestburg.......... | 2.34 44 | —20| 24.7) 2.20 10.0 
8 rfish 27.2; 0.40| 11.5 | Fort Brown ............. 83 31 55.2 «(0.18 Wells ......... 52 —11 | 24.2); 1.79 5.2 
Tyndall cece 53) —15 21.2 0.06 0.5 | Fort McIntosh .......... 87 | 50.0) 0.54) Woodstock......... 42) —80/ 21.4) 1.65 10.0 
atertown.....-- | —25 12.9 T. Fort Ringgold..... ..... 92 | 53.9 | Virginia | 
Waubay ........ 52 12.8, T. T. || Fort Stookton . 0.92 1.0 | Alexandria.............. | 68) 12/362) 3.86 1.4 
Wentwortht.......- --| 15.8) 0.05| 0.5) Fredericksburg*t! .. 78*| 41.84 1.75 4.9 | Ashlandt............ 39.1) 3.33 T, 
Wessington Springs..... 58 | —18 | 17.6 T. T. || Pruitland..........c..0 78 5| 39.3 2.21 4.2 | Bedford City............ | 10/| 38.4) 4.16 1.5 
Whiteswan 62 | —12 | 23.9) 0.17 1.7 | Gainesville... ....... 68 4/ 40.3 3.33 5.0 | BigstoneGapt............ 638) 3.05 4.5 
Wolsey ......-- | 0.16 1.5  Georgetown*!........... 72°| 15") 41.8*, 1.90 3.0 | Birdsnest *!............. 68 18 | 42.7 1.60 0.5 
Tennessee. Golindo.......... 2.55 3.0 | Blacksburg........ 68) 268 1.5 
Andersonville....... 35.2 2.35 6.0 Grapevine ........... 39.4¢| 2.87 6.0 Buckingham t.... ...... 67; 3.56 1.0 
Ashwood ........ 89.7 2.50 2.5 Hale Centert............| 68 9 | 36.0 1.22 6.5 Burkes Garden........... 74; 31.0 260) 
Benton (near) t.. 89.0 2.76 |...... | Hallettsvillet........... 76 2248.0 2.13 40.8 1.98 
Bluff City t 2.85 4.0 Charlottesville ...... 62) 89.0) 5.70| T. 
Bolivart 6 | 0.5 || Homeygrove. ... 2.42 3.0 Christiansburg.......... | 2.54) 24 
Bristol ¢ 8-2 1.44)... .. Houstont. 79 2149.4 29 £«7T. Clarksville ............. 9.68 
Byrdstown 9.6) 2.40) 4.9 Hulen .. 7 | 2% 49.9 2.86 Clifton Forge............ 49 32.6 2.33 7. 
Carthage? | 2.51 )...... Huntsvillet 18 | 45.4) 3.47 1.5 Colemans Falls..... .... 69 40.9 4.09 2.0 
Charleston .......- | 2.37 0.2 Jacksonville ............| 76 14 45.0 4.08 6.10 
Clarksville 64 437.0 3.98 1.3 Jasper ...... 78 2 | 50.2) 2.21 0.5 Dale Enterpriset........ 63 1/ 32.6 3.60 5.0 
8 | 37.9 4.00/ 8.0 Kerrville .......... 13 41.8 1.75 6.0 Farmville ........ 70 | 39.5 38.3507 
Elizabethtont......-. coos) 6'34.5 1.28 1.2, Lam 10 | 39.3 «1.98 4.0 Fredericksburgt... .... 69 9 | 36.8 4.01 1.0 
Elk Valley .......-. 2.78 | 4.6 | Liano*t §.......... 15 | 43.8, 1.30 3.5 Grahams Forge ......... 60°) T. 
66 3.1 2.48 2.7  Longviewt .. 13 | 42.8 2.55 | 22/48.4) 1.95) 7. 
Plorence?t 66 2.56 2.0 Lulingt..... 18 | 46.4 1.68 2.5 Hot Springs. cof J | 2.73 4.5 
Franklin | 6 38.2) 8.0 || Mann........ 3.05 4.5 Leesburg.... 53 10 | 30.9 3.78 5.0 
Grace *'... .... 58 8 35.5 1.25 38.0  Menardville............. 2.13 3.0 Lexingtont.. 60 5 | 34.9 2.90 1.5 
Greenevillet 66 8 36.0 1.33) 0.9 Mount Blancot 7 35.0 1.74 7.0 Manassast... 67 5 | 35.6 2.91 1.2 
Harriman.... 68 3.0 2.58 New Braunfelst...... --| 73! 20/466 8.6 | Marion...... 31.8" 2.40 40 
Hohenwald | 6 2 87.5) 6.0 || Panter................. | 2.62 3.0 Miller School.. 6 | 8/| 37.2) 3.60) 1.0 
Johnsonville | 65 87.0 3.27| 7.6) Point Isabel*!........... 78 | 36/567) T. Newport News 6 O19 | 43-40 1.438) 
onesboro *! | 34.0 2.08 8.9| Rheinlandt............. 76 0 | 38.0 1.54 4.5 Petersburgt... 68 1341.0) 2.04 
Lafayette®® ..........+++ | 2| 1.76 | || Rook | 2.08 8.8 ichmond (near) 68 3.25 TT. 
Liberty ..... 67 8 | 8.2) 1.00 |...... 81 2151.0) 1.21 Rockymount t 68 10/| 38.8) 4.13 T. 
Lynnvillet...... ooo} 10 | 39.8 3.00 2.0 Sabine Pass.............. 71 29 50.6 2.20 Salem? ...... 69 14/ 41.2 2.58 0.5 
oKenziet 60 5 | 38.4 4.20 0.8 San Antonio............. 76 47.6) 1.06 | O.8 || Ferry 2.29 2.0 
MeMinnville 69, 4/384 1.25/ 1.0 Sanderson.............. Spottsville 74| 10/402 1.89 T. 
Madison...... 67 | 2.60 4.7 San Marcosdt.........--| 71 18 | 41.5 1.32 Stanardsvillet 66 «10 87.1 4.2 1.0 
Maryville*® | 67 11 | 30.0 1.87 Sherman 7111 | 42.6 | 2.50 8.0 Stauntont...... 65 6/37.3 3.00 5.0 
Newport 70 9 36.8 1.28 Templea ...... 75 13 41.6 2.20 8.0 Stephens Cityt 67 3.53 8.0 
Nunnelly 64 1/| 87.4 2.41) 0.5) Templed ....... 76 10 | 48.6 Sunbeamt...... GB 10 | 42.2 
37.8 1.38 | 2.4 67 80.4 1.70 10.5 Tobaccoville 70 8 40.4 4.19 1.0 
11| 38.9 2.86 4.0 18 48.7| 8.890 5.0 Warrenton ...... 57 13 | 36.6 5.26 3.0 
Peryear®® 6 | 38.6) 3.25) T. | Victoria....... 69, 9/387.2) 292) T. 
65 0/|37.2 2.86 4.2 BOD 14/ 47.2 2.30 3.0 Westbrook 66 14 | BO.1 |. 
Rogeravillet ..... 66 2/ 35.0 1.8 25 Waxahachiet........... 75 9 41.0 38.42 2.2 Westpoint .............. 64 12 | 87.6 | 2.80 ...... 
Rugby 3.2) 3.59) 3.0) Weatherfordt........... 75 2.8 28 Williamsburg ...... 
Bt. Joseph 66 7| 1.58) 2.0 || Wichita Falls 2.77 4.0 Woodstock? ............ | 6 | 6/|34.0) 2.61 5.0 
Savannah ....... 66 8/30.2 2.94 )...... Utah. Wythevillet..... 60 33.8 2.48 1.0 
Silverlake | 81-2) 1.97, 5.0) Blue Creek®!........... 88 —8/19%4 0.70 5.5 Aberdeen........ 554-244) 37.84 10.92 
Springdale ............++ 66 |—8/ 2.88) 5.4) Brigham................ Anacortes ...... | 2.77) 1.0 
Springfield ......... «++. 67 |—2| 96.9) 3.25) 49 | —11/ 0.65) 6.5) Ashford cece 9.86 18.0 
62° 87.4° 3.06, 7.5 | Fillmoret............... 57 2%.6, 0.76 ...... Blaine t 7 32.0 2.76 2.0 
2.14 6.5 Fort Duchesnet......... 35 | —17 10.4) 0.10 1.0 Bridgeport....... ...... 58 —5/25.6 034 34 
Tellico Plains t.......... 70 10 | 90.2 1.74 |...... 0.24 3.0 Brinnon ............+ 2638.2 6.31 10.5 
coos) 1/| 36.2 2.94 BoB ec 47 | —11 | 18.4) 0.2 4.5 Cedar Lake........ 12.48 23.0 
Trenton ..... 65 6 8.60) 6.6 || Heber ......... 6 18.0 1.10 11.0 Centervillet............. —8/| 1.29 7.0 
Tullahoma 68 5 | 6.5 || Hunteville 1.10 8.0 Clearwater .....-....... 54 22 36.3 18.06 6.2 
Union City...... —2/ %.6) 6.0) Kelton®!................ 45 14.9 0.20 2.0 Colfax.......... 50 —6/ 0.88 5.3 
Waynesboro 65 4/37.8 2.8) 3.0 Levant........ 44, —7/ 21.2 1.36 18.6 Coupevillet............. 56 24 38.8 2.38 2.1 
| 64 98.3) 9.08) 6.8 || Logam .... 39/—5/ 16.5) 0.48 ...... 60 26.2) 0.85 8.5 
cece 71 8 2.95) 0.8 || —9/ 3.1 045 4.5 Eliensburg............. 488 054 5.4 
| Millville ...... | | 0.66 ...... | Ellensburg (near) ..... 40 —4/ 22.4 0.60 5.0 
Albany *!..... 68 12 | 39.2 2.25) 10.0 Minersville ..... 55/—3/ 2.2) 0.29, 2.8 Fort Simcoet.......... —2/2%.6 1.50 15.0 
2.91 53 0 26.0 0.22 Fort Spokane........... 47 —8/18.6) 1.00 10.0 
7%) 11/406) 3.35 | 1.5) Mount Pleasant t...... 499 —5 4.2 0.50 5.0 Grandmoundt .......... 54 14| 36.8 5.30 4.6 
Anson ......- 1.51 | 8.0 | 46 0 2.0 0.60 57 —10 | 2.2) 
2.22 | Pahreah ............+. 58 27.4 0.10 1.0 Hunterst.... —3/ 21.2) 1.46) 11.5 
72 15 | 42.9 1.55) 3.0 | Parowant.............+. —8/ 2.8 0.82 8.2 Kennewick t............ 71 —8/ 30.4 0.23 1.5 
75 38.2 2.37 4.3 Promontory*!.......... 0 2.0 0.10 1.0 || 45 8/ 23.5 1.85 18.5 
Beaumont........... os 2.00 49 0 | 2.4) 0.80 ..... 59 41.6) 5.40) 
22, 49.4 (1.78 | Richfield ¢......... 61 | — 8 | 90.6 |.......'.- 54 —11 | 22.9) 0.71 7.2 
2 48.8 1.90) 5.0) St. Georget.............. 31.6 0.12 2.0 Loomis. 46 —3/%.8 0.11 2.0 
15 | 4.9 | 8.77 | 7.5 || Solplo 20.1 1.10 8.0 Madronet.......... . 86 24 | 39.0) 5.338, 22.5 
2449.4 2.48 sccccces 6.0 Mayfield......... .......| 68 18 | 87.0 | 6.70 
17 47.4 4.08 T. | Soldier Summit......... 17.2 1.15 11.5 Moxee Valleyt..... 67 —4/2%.2 0.52) 5.2 
27 | 53.2 0.94 Terrace 31/—10 10.3 0.65 6.5 New Whatcom.......... 60 19 | 40.0 3.64 5.0 
40.4 2.0 8.0 || 5 | 24.2) 0.80 ...... Northbend .... ........., 2639.7 5.80 10.0 
11 | @.7| 2.90) 8.0 || Trople, .... 52 1 | 27.1 $6 53 24 | 89.4 
41.9 2.00 4.0 || Vermal. ............ B87) — 6) 16.0 0.17 1.7 56 18 | 39.6 5.33 3.0 
2.34) 8.0 Ve | | Orcas Island ............ 58 20 | 39.6 2.71 1.0 
2348.8 274) Bennington.............. 56 —15 | 27.1) 1.9% 9.0 Pinehillt+...... 53 6/|30.8 2.16 9.4 
47.5 2.88 )...... | Brattleboro ............. 57 | —17 | 2.56 11.5 || 64 1/29.0 0.91 8.5 
41.9 8.60) 49'—5127.6 0.7% 5.0 Port Townsend ......... 40,9) 
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TaBLe II.—Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
} 
| | | | 
“a 
| 
Washington—Cont'd. ° ° ° Ins. Ine. Wisconsin—Cont’d. © | Ine. || Id ° Ins. | Ins. 
-| 0 2.4 1.06 || 0.59 5.5 || Murray 4.75 38.0 
49 24.2 0.80 5.4 || —22 11.7 0.43 ...... Towa. 
5 35.9 4.76 3.0 New Holstein..... 34 —10 10.2 0.10 1.0 Mount Pleasant ........ 71|—1/| 87.4 ....... 
35.8 3.91 7.2 New London ............ 42 —16 15.6 0.46 6.0 Wapello.... ..... 1.28) 5.5 
38.4 3.06 12.0 North Crandon .. ...... 38 —27 15.0 0.28 2.8 Kansas. 
5.78 OCOMEO 45 | —12 18.8 0.40) 4.0 | — 2 | 87.2) 1.10) 
41.3 9.10 T. 40; —40 7.9 0.07 67 | — 2 35.9 3.5 
29.2 4.30 43.0 438\—14 17.1 0.46 ...... 0.80} 6.0 
0.06; 0.5 Pepin......... —22 11.6 0.18 20 Massachusetts 
26.7 9.20 61.0 Pine Rivert............. 46° 16.8* 0.58 5.6 || (6) 22 40.0 3.09 
37.7 9.24 12.0 438 —15 16.2 0.15 2.0 nnesota | 
18.2 1.44 11.0 Port Washington ....... 52, —10 21.2 1.20 1.0 Fergus Falls .... 60 | —13 24.9 0.51 | 3.6 
36.6 4.49 T. Prairie du Chien ..... .. 60 —13 23-4 0.40 Lutsen”.......... eee 1.40)..... 
39.7 4.21 7.0 | Prentice 41 —2%6 10.8 0.11 1.1 Zumbrota!.......... —17 | 
19.6 1.00 10.0 51 0 23.0 0.53 |...... Missouri. } 
48 —10 17.2 0.46 1.0 | 10 40.4 2.23 T. 
1.48 5.0 Shawano................. 40! —17 16.3 0.38 4.0 Conception... 39.0° 0.85 | 8.5 
64 29.8 4.13 25.0 38 | —32 9.6 0.00 0.0 Unionville.... 1 40.6 0.40, 4,0 
Bluefield ......-..---+++- 61 —3 33.1 2.25 3.2 Stevens Pointt......... 41|—22 13.8 0.50 5.0 Nevada. 
8.45 17.5 Valley Junctiont....... 40 —22 13.6 0.14 3-5. |] | 26.9 
Buckhannon )..... | — | 39 —20 15.8 0.97 2.8 New York. 
Burlington +.... 65 1 31.6 2.55 4.0 Watertownt............ 44 —12 16.0 0.77 4.0 Ogdensburg.......... die 0.94 5.3 
2.56 2.0 Waukeshat ............. 46 —10 18.6 0.50 1.8 Ohio. 
Dayton 66 —12 32.8 2.37 10.5 40 —19 15.8 0.59 4.8 Bellefontaine ........... 65 | |. 
Eastbank 66 35.1 2.15 4.0 Wausaut...... 38 14.0 0.39 6.0 || acne lee 2.23) 1.5 
Bikhornt...... 64 1 35.0 2.60 8.7 Wausaukee............. 38|—15 17.3 0.30 3.0 Hanging Rock............ 73 14 | 48.0 
2.70 11.2 Westfieldt.............. 43 —18 16.1 0.41 21 Texas. 
68 —10 31.7 3.81 8.0 Whitehall ............... 40 —23 11.6 0.30 lessees 1.68 1.0 
6 —4 33.8 2.48 10.5 Wyoming. Washington. 
Green Sulphur ......... 61 —2 3.7 2.68 4.0 47 —23 0.10 locvess 8.40 | 84.0 
Harpers Foerry.......... 3.69 4.8 Big Horn Ranch........ 51) —20 23.3 0.20 3.0 Vashon ...... 55 81 43.8 6.25) T. 
- 1.94, 3.0 Big Piney. ......... —30 5.8 0.00 Wisconsin. 
57 } 1 2&5 1.58 15-8 Dodgeville .............. 65 | — 5 | 81.2) ......). 
Huntington ............. 69 0 33.5 2.46 6.5 488 —26 17.9 0.23 4.9 M 
Kingwood ...........-... 64 —3 30.4 2.78 ..... Dome 1.70 | 17.0 || Coatzacoalons? 
Martinsburg? ........... 638 —1 382.6 3.50 7.0 Fort Laramie ........... 57 —19 22.4 0.25 | 72.2 
New Cumberland ‘...... 61 4 38.0 1.08 ...... Fort Washakie..... .... 58 —23 «18.2 «0.29 2.9 
Powellton eoeeccccscccces 64 1 33.0 2.99 6.5 OT ee 40 --20 14.0 0.80 8.0 + Weather Bureau instruments. 
pemeer ecescccsesoes © 63 6 33.2 2.69 38.0 Rock Springs eeeescccoece 50 —I18 16.0 0.32 3.2 A numeral following the name of a station indicates 
Rowles urgt 2.98 29.8 Sheridan 60 —22 19.8 1.35 13.5 the hours of observation from which the mean temper- 
upper 65 3 33.0 1.99 6.5 40600600] 2.50 25.0 ature was obtained, thus: 
8.18 | 11.8 || Thayne .... 11.8 0.85 8.5 1Mean of 7a.m.+2p.m.+9p.m.+9p.m.+4. 
Weston 66 — 9 | 38.2 |....... 11.0 4 —26 11.8 0.2, 2.0 2 Mean of 8a. m.+8 p. m. + 2. 
Wheeling at 3.08 6.5 Wheatland ......... .... 60 —15 27.6 0.70 7.0 Mean of 7 a. m. 7 p. m. + 2. 
TTT 66 4 33.3 2.68 7.0 Mexico. | 4Mean of 6a. m. 6 p.m. + 2. 
isconsin. Ciudad P. Diaz.......... |) 48.5 0.96 5 Mean of 7a.m.+2p.m.+2. 
40 —18 14.7 0.81 5.0 Coatzacoalcos 71.8 |. 6 Mean of readings at various hours reduced to true 
| T. T. Leon de Aldamas........ 73 81 56.2 daily mean by special tables. 
646 | | 16.6 | 1.75 | 17.5 || cece 73 33 52.3 0.04 1™Mean from hourly readings of thermograph. 
7 —8 19.8 0.23 2.2 ®Mean of 7a. m.+2p.m.+9p. m. +3, 
48 —9 18.5 0.387 1.0 Topolobampo*!... .... 80 50 64.1 0.22 ® Mean of sunrise and noon. 
42 —31 13.4 0.25 10 Mean of sunrise, noon, sunset, and midnight. 
—13 17.2 0.30 1.5 New Brunswick. The absence of a numeral indicates that the mean 
39 —19 14.4 0.10 1.0 | Bt. 4/)/—7 946.8) 8.68) 27.7 temperature has been obtained from daily readings of 
& 38 —10 16.9 0.80 3.5 Porto Rico. the maximum and minimum thermometers. 
cise eves —16 15.6 0.39 2.5 Guayama®*®!............. 81 GB | FB.0 An italic letter following the name of a station, as 
47 13.8 0.46 2.6 Luquillo 64 75.2 9.27 Livingston a,” Livingston b,” indicates that two or 
36 —23 11.5: 0.27 2.5 PORCO®? 86 more observers, as the case may be, are reporting from 
Fond de 37 «15.6 0.15 1.5 Rio Pledras...... 86 the same station. A small roman letter following the 
Grantsburgt .. 41 —36 12.3 T. Late reports for November, 1898. denotes days 
15.4 T. No note is made of breaks in the continuity of tem- 
— 4 —10 8.3 0.70 8.0 rature records when the same do not exceed two 
= a ae ays. All known breaks, of whatever duration, in the 
Heafford Junction % 13.5 0.10 1.0 Dragoon lilies 0.00 
sboro.... 4 —18 0.45 1.5 Californ 
Koepenick *t!.......... 44 —18 14.5 0.30 GH New Mexico, Fort Bayard, November, 1898, make 
Lancastert ... 44 —15 15.4 0.44 4.0 Hydesville ......... mean temperature 44.2instead of 43.6. 
Lincoln ........ 40 —8 2.4 0.70 7.0 Mount Frazier.......... 0.06 |... Chart X, December, 1898,in Maryland, for 87 read 
Madisont.. 42 —12 17.6 0.21 0.9 San Miguel Island ...... 81, 42 53.8 0.20 95. 
Manitowoc t+ 4 —7 19.2 0.62 5.5 Connecticut. Page 542 under head of observations at Circle City, 
Meadow Valleyt.. 38 —24 12.6 0.3 3.0 North Grosvenor Dale.. 61 18 42.0 6.36 Alaska, in heading of absolute mimimum temperature, 
—-%/11.8| T. | T. Winsted *! . 57 | 19 | 8.8)..... make 1867 read 1897. 
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Table No. III will be found on page 591. 
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Taste 1V.—Mean temperature for each hour of seventy-fifth 
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idididididi di si Sisisi ala} a] a] a] 
14 13. 12.5 1 11.3 13.6 1 me we 
20.5 30. 29 8.8) 31.9 33.8 7 81.9 
20.2 | 29. 2s 28.1 | 2 29.2 2.6 3 20.4 
23.7 2 21.1 2.5 2.8 2 1 
31.0 30, 20 29.1 2 20.3 31.7 7 $2.2 
26.4 25 2.5 2 26.0 26.9 
24.2 2, 21. 20.6 20.3 2.9 0 3 7 26.3 
26.1 25. 24 23.8 2 25.5 26.4 4 2 % 3 
50.2 49. 49 8.2 4 47.5 | 48.7 45 ? 50.3 
21.9 | 21. 20 19.6 1 18.8 19.2 0 2 } 0 2.2 
26.5 | 24.0 23.8 25.5 6 27.4 
68.6 68. 68.2 67 70.9 71.5 7\ 73 1 70.0 
40.0 39. 37 36.6 3 38.2 40.6 8 4 8 } 40.9 
45.8 45. 44 44.5 4 43.5 44.1 2 4 45.5 
48.8 48. 47 46.6 47.4 49.2 5 9 50.3 
33.2 32. 82 31.6 3] 33.7 34.8 Oo xs 9 34.3 
4.6 33 82.7 | 34.7 36.1 8 35.7 
31.7 31. 31 | 82.5 33.6 9 | 3 8 33.0 
36.5 36. 36 35.8 35 34.5 33.9 5 | & 1 36.9 
31.3 30. 29 27.7 | 29.7 0 3 81.8 
12.5 11. 10 9.4. § 9.8 11.0 2 1 { 13.4 
23.6 3. 21, 20.4 19.7 21.3 2 2 24.9 
53.9 53. 52 52.4 52 51.1 | 52.7 9 8 56.1 
49.2 48. 47 4.9 4 45.9 45.6 3 64 49.4 
48.2 47. 4. 46.2 45: 50.7 53.5 7 51.0 
32.8 32. 31. 90.8 30.5 30. 34.7 387.1 8 40. 1 35.6 
74.2 74. .1 79.6 81. 77-4 76.6 7 77. 
74.0 | 73. 82.2 77.4 | 76.4 4 72. 
77.5 77. 1 .2 81.0 81. 81.3 | 79.9 2 79. 
70.1 69. .0 80.9 R2. 79.4 76.4 74. 
72.3 72. .7 | 82.2) 83. 78.3 766 8 76. 
73.5 73. i .5 82.1 82. 77.4 76.2 3 77. 
73.1 72. 79.7 80. 77.5 76.1 8 75. 
71.3 70. ; .6 80.5 82. 80.0 77.6 2 76. 
68.7 68. 79.2 80. 77.2 | 75.5 9 73. 
76.0 75.0 | 81.3 &, 78.1 77.4 2 78. 
& 
| | 
-831 | .890 | .845 | «| «£871 883 5 .870 .865 7 6,862 
6100) «105 | «114 6180). 142) 140) 124114) 120 124 129 131 .128 N17 
| 180 | . 182). 184 | .189) 173 19) 194 186 
-614 | .515 | | «6518 | 5 .493 .511 19 526 15 
«182 | «6181 | «£180 | 1144 (GB 04 06 43 
-129 .120 | | 154 6168) 6170) 19 21.128) 40 «(144 38 
-140 .140 | .144| 14 20 .1382 142 56 49 
-679 .686 .683 .683 .6938 .707 .716 .726 .730 .713 .604 .679 4.675 .678 .683 1 .699 .704 . 708 
-187 .137 | | 148. 161) 168) £148 142 1928 31 34. 7 
131 | 128 | 22 28 .134 «.140 44 .146 $1 
«6.007 001.000 008.08 ) 1 .99%5 .990 .010 12 
-92 .976 .972 .974 .979 .004 .015 -964 .974 .982 985 
.018 | “7 .054 .082 .O18 19 .051 .056 .057 .049 .039 .088 
902 .889 .887 .800 - 922 7 .951 .953) 6.904) 57 .864 73 901.919. 927) 
14. 7 .042 .033 .006 .970 .964 .965 .010 .O12 .010 .998 998 
.940) -100, .100 .912 O11 15 .924 .969 .982 .983 .978 .973 .986 
-888 .885 .888 .900 16 .957 1 .900 .915 .927 .929 .925 .916 .97 
| J ] 
] 
] 
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TasLe VI.—Average wind movement for each hour of seventy-fifth meridian time, December, 1808. 
1 
1 
1 
1 
1 
1 
1 
1 


| 
0 
| 
| 
2 | 
3 
‘ 4 
1 
| 


1898 


MONTHLY WEATHER REVIEW 


nt, Wash. 


8. Dak 


a. Okla. 
yes Lt., Cai. 
,Colo....... 


eld 
at 
urg, Pa... 
uron, Mich.... 


Rapid City, 


Northfi 
Portland, Me.... 


Portland 
Pueblo 


Pierre, 8S. Dak.. 
Point Re 

Port H 

Port 

Ralei 


Pittab 


‘Os 


- 


Per 
te 


- 


Ceres cane 
= tenon 


Sond 


SSS meted 


Cit 


3223 #2333 


tt 


Marie, Mich 
» Mo 
aven, Mass 
a, Wash... 
gton, D.C..... 


yard 


eld, Ml. 


Wichita, 


Santa Fe, N. 
Sault Ste. 
Vicksbu 
Vine 

Ww 


Yow 


woonn 


3 


pain, Trin’ 
a 
8 


Santo Domingo. 
Willemstad, 


: 
& 
= 
@ 

Se 
on te 

25553 


.D. 


586 bal 
TABLE VI.—Average wind movement, ete.—Continued. 
| | | | 
| 
. | . . . . . . . . . . 
| a a a a a aia a = 
| - @ = Zz 2 - @ o 2 = = = 
84) Be 8.6) 86 8.6) 8&5 10.0 10.6 11.5 11.4 11.2 95 99 96° 84 8996 9.5 
re 7-4) 7.7! 7.8) 72) 7.8) 68) 83 1.2 12.6 13.2 13.0 12:3 40/5 85/85 7.6) 7.0 6.9) 75 8.7 
71) 7.1) 81) 73 77 7.9) 85 98 10:9 11.9 12.1 11:5 10,9 9.0/7.6) 74 77) 8.1 gg 
78) 7.1) 72) 7:5) 7.5 7.0 69 68 Bo 7.8) 7.7) 81) 75) $6) 7-1) 7.7! 7.4) 71] 74 
145 145 144 14.6 149 1555 1555 16.1 16.5 16.4 16.0 15.6 157 14.9 14.5 149 14:2 145 13.0 q 
74) 75 75 7.1) 69 7.0) 76 8.7 94 98 96 10.0 10.4 1.4 96 82) 67 71) 7.9 71 740 gy 
65) 64 67) 63! 68 65 6.9) 67) 7.0) 75> 81 85 88 87) 85 7.6 6.8 7.8) 7.8/7.7) 74 
90) 94) 96 10.0 96 0.3 9.8) 93/104 10.4 97 10.0 10.6 10.8 10:8 9:6 8.8 92 95 10.2 40:9 9.8 
91) 983 98) oo 9.4 10.3) 11.0 11:6 125 43/0 12.4 12.8 12.3 11.4 10:8 10/8 10.7 102, 97 95 10.6 
41) 87) 84 8:7) 40) 87) 84/87 50. 53/64) 5.5 5.0) 45 34°38 37 84 41 
67) 67 61 58 5&9 5.65.7 5.6) 62 72 95 11-8 12.3 12.8 12.8 12.0 10.8 10.193 86 7.8 75 6.4, gg 
71) 68 66 68 71 65 67 7.1) 7.5! 80, O89 89 92 86 7:9 75 7.3) 7.3 7.6) 7.6 78 7-3) 77 
15.1 14.38 14.6 14.8 14.2 13.4 13.1 14-4 13.9 13.5 12:4 19'6 12.2 12.4 12.2 126 132 5.1 15.7 15.3 15.3 16/0 14.0 
18.8 13.3 13.7 13.3 13.3 12°7 12.4 12.6 12.9 / 12.9 13.5 13.8 146 14.9 14.0 14.1 143 14.0 3.2 14.4 14.4 14.6 14:1 13.7 
8.1 33 84 387 386 83 34 33 28 84) 43/547 5.0 48 40) 40/385 39 35) 
7.2) 7.4) 7.8) 76 7.9) 7269/75 79 7.9) 810 7.4) 7.0 69 74 75/76 7.1) 67 7.5 7.8) 
82/85) 87 90 B82) 84°85 86) 89 79 B 4 92 10.1 10.0 10.0 9.7 10.0) 91 83/73 79 
53/4644 55 62 64 61 58 66 62 614 5.9 56 68 75 77 63/49 49) 54 5.0 
63/61/58) 57 5&4 57 5.7) 5.7) 5.6) 6.7 83) 83 84 69 69 80 61 60 61 62 6's 6.5 
83° 7.3 70 737.9 7.9 B83) 73 73° 7.6 7.7) 10.1 105 10.3 10.9 93) 7:1) 65 63 7.0 7.5 76 8.0 
5.1) 
sees 10.2 1 4 
24 7 
Denes 7.4 0 
12.0 | 13 
7.0! 3 
4.5 
95 
5.0 4 
Sandusky, Ohio ...... 10.0 9.6 10.0 10.0 98 99 9.9 10.4 10.1 10 0, 10.4 9.7) 10.8 10.8 44.2 10.8 10.3 
San Francisco, Cal... 6.8 6.3 66) 64) 67 7.4) 68) 7-0) 7.4) 7.8) 7:3| 67) 79 7.4 6.7) 61 6.4 62 6.4 6.7 
San Luls Obispo, Cal. 45° 43 3.8 646 5645) 43 4/2 440645 5.1 56/57 60 64 40672 67.38/68 61. 44 8640 59 
63/59 5.9 58 Be 62 69 65/65 68 7:9 4 90/100 98 87 6.1 57 56 5y 7.0 
85/92 98 97 92 89 86/83 983 94 96, 99 104 103 95 93 88/85 92) 90 91 9.2 
82) 7.5) 7.5) 7.6) 75 7.67.9 83) 85 91 os 10.2 10.0 10.1 9.9 9.5 86° 7-9/7.6 80) 7.9 84° 85 
6.0 62/57 87 5&9 62 5.5 5.8) 50 49 46 47) 4.9 5.4 53 6.3 59 48 5.3552 46 5.4 
7.2) 7.0 68 64 7:2 79 69 7.0/7.8 81 84 85 92) 95 96 95 85 76 7.47.9) 81 78 7.9 
9.8 10.4 11.3 11-1 10.9 12:0 10:6 1.3 11.1 11.5 10.9 110 122 12.2 12.4 11:8 10.9 11.9 11.1 11.2 
#5) 45° 38549 46 40 43 41) 44!) 42) 44) 60) 5.2/5.4 57 53 5:2 53°52) 5.0 45 4'8 4.8 
10.4 10.4 96 9s 96 99 98 99 10.1) 10.8 11.8 12.6 12.9 133 12.8 129.8 11.9 10.6 98 10.0 10.0 10.1 9.9 10.1 10.8 
10.5 10.1 10.8 10.5 10.2 10.6 10.4 10-4 10.8 11.3 121 12:6 12.6 12.7 13.3 12:7 106 0-5 10.1 95 96 10/9 11.0 
5.5) 53) 49) 51) 51) 49 43 £6) 48/485 46 44) 41! 46 5.5 51 6.4 60 6.5) 5.9 5.8/5.8 5.7 5.6) 
60; 61) 5.7) 55) 5.6) 58 66) 7.4 78) 83) 87 7.6) 72) 6.8) 59 5.9 5.9 58 5.5) 
12-8 12.4) 12.1 125 12:3 12:3 19'9 12.5 12.2 13.2 140 13.9 4.30 14.4 14.4 141 1355 19°7 18.4 13.1 13.5 13.3 13.4 13.1 
67 7257.3 69 66 67 7.9) 7.6) 7.9) 7.8) 87) 84 7.8) 7.9) 7.6) 83 80 78 76 
1/101 99 98 99 96 93 99° 10.6 11.3 11.7 11.4 110 11:1 10.6 10.9 11-2 11:2 44° 10.7 
$6,564.75 48 48 43) 44) 446) 48/ 45) 45) 5.45.9 5.9 52 5.0) 45 47/45 41 4:5) 
$5548 5.0 51 5.3 53 46 64.5) 61! 80 8.8) 94) 95 95) 84 7.3) 60 61) 58 5.7/5.4 52 52 63 
86/88 87 B81 84 89 8.7 88 8.8) 91) 10:4 10.9) 11.6 11.2 10.9 105 95 7.6) 7.5/7.5) 87) 9.2 
‘| 22) 75) 74) 78) 90 95 76 8.7 11.1 11.5 11.0 10.0 9.4 7 2 
75) 72 7.0 69 6.5 6.8 6.4 6.6 2 7.8) 7.8 95 99/95 92 84 4 7.5 
90) 68) 7.9 78) 78 9.2 9.1 10.1/ 10.2 93 11.5 11.6 120 11:5 5 8.7 
18.0 11.9 10.9 114 11.6 11.5 12.4 12.0 1 12.0) 12.0 11.9 12.5 12.5 12.7 18.6 1 13.2 13 
86) 85) 85) 89 Br 8.7) 8.1 7.47.4) 99 99 10.1 9:5 7.0 3 : 
9.0 86 85 83 85 88 1 11.0 11.0 10.7 10.7 10.1/' 95 89 94° 90 94 
£9) 57 56 59 61 60 10.3 1 12.9 18.1 12/9 12.3 11.5104 7.8) 6) | 5.6 5.6 5.3 
6.4) 65/65 65) 6.5) 62 6.1 5.9 63 7.2 8.7 85 85 79 75 7.2 6.9 6.9 74 
1.8) 21/21) 20) 18 2.6 6.1 66 7.3 7.4, 69 61 45 22 23 20 37 8 
385,540 86 42° 46 69 7.2 6.7 72 60 48 36 4.5 40 3.9 3.7 5.0 T 
8.2 3.3 3.6 85/35/35 34 40 45 45 48 48 55) 54 5.0 43 31 25 go 31 3.1 8.2 ‘ 
7.1/ 7.5 7.8! 73 738 7.7 10.1 11.9 127 13.3 13.1) 12.7 12:6 12:1 11/9 93/63 87/83 7.5 7.4 
* For 26 days, 
P| 
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VII. — Resultant 
. winds from observations at 8 a. m. and 8 p. m. dail 
Component directt OF December, 1898. 
Stations. Resultant. 
Component 
N. 8. E. | Ww. Direction ‘Dare. | Stations. direction from— | Resultant. 
tion. 
New England 
Eastport, Me.... Houre. | Hours. | Hours. | Hours ° Fn Direction Dura- 
5 12 34 on. 63 w. 8 Dubu 13 17 | 5 | 8. 58 
20 15 8. 55 w. 8 Dubuque, Iowa ..... 42 | 8. Sw. 
New Haves, 21 10 on. 65 Ww. cans. 18 87 on. 65 w. | 
Albany, N. Y..... ntic States. 7 32 «on. Sl Ww. 25 21 22 | 3 8. 86 w. 28 
22 14 10 14 on. 76 w. 4 9 11 3 16 
Philadelphia, Pa elm sere een 5 7 6 32 n. 70 w. 23 Columb Missouri Valley. wees 16 27 2 30 8. . w. 18 
Atlantic Cit Cit 17 8 w. 12 11 9 } 30 
mond, Va | 23 10 w. 28 Hur 2 14 28 
18 22 67 w. on, Dak.... . 18 10. n. 68 w. 
Wilmington, N 17 19 9 25 Heler 9 21 10 39 
Charleston, 8. C......... 17 30s. 85 w. 31 Rapid Cit | 31 
Augusta, Ga........... 16 9 2 75 20 Chon 9 23 35 54 w. 31 
Savannah, Ga...... 19 17 10 240 «on. 62 w. 17 Lanter 21 4| 8. 63 Ww. 
24 18 31 n.85w. a1 ON 36 1 46 «1. 70 Ww. 45 
Florida Penineuia. 25 4 69w orth Platte, Nebr 12 28 22 48 
Jupiter, Fla... 21 n. 70 w. 15 | Denver, Colo---- 30 morw.| 
Tampa, Fia om 19 = 18 22 s. 45 w. 6 Pueblo, Colo base * see 15 32 18 | 40 
Eas 28 1B 38 5 n.78e. 34 Kans 24 13 12, 8e. 17 
Atlanta, Ga....... a 20 13 n. Be. 17 eee ennai pete te 14 23 6 = n. 74 w. 23 
21 16 15 Okie ita, Kans.. 22 10 38 8. &2 w. 19 
Mobile, Ala. --| 16 ahoma, Okia - Ww. 83 
ontgomery, n. 22 | | 
New Orleans, La.. 17 20 n. ~ 21 5 | at | 
17 10 21 20 «on. 8e. 33 11 30 | 30 21 36 
Corpus Cc hristi, Tex 16 23 n. Ariz 17 17 7 | 7 n. 45 e. A 32 
TOE 14 8 15 n. 20 w. 20 ndependence, 42 4) 16 | 11 
Palestine, Tex 4 15 15 n.53w. 0 Mildle Plateau. 33 4 5 12 n. 6e. 38 
Chatt Tennessee. 12 13 10 n. 8e. Salt Lake City, | 14 on. 47e. 16 
Knoxville, Tenn 16 "7 19 B Northern Plateau. = Se 16 
2» 2 s. 80 w. 6 City, Oreg........ 2 8. Te, 8 
20 1 2 24 n. Sl w. 12 ise, Ida ‘0 9 38 18 | 
Lexington, Ky 20 21 18 18 8. 1 17 19 15 } 14) 8. 2w. 29 
15 25 2 87 w. 16 kane, W 85 21 4 18 | & 56 w. 4 
~ s. 42 | | . 
ncinnatl 14 8. 55 Fort Canty Wash Coast Region. 17, 8. 10 w. 
Pittebure’ Pa 8 13 32 48 Port Crescent, Wash.*............. 0 9 @. 32 
6062 4 8. 82 Tash..... | | e. 
Ohio BB 6 10 21 8. 19W. 34 Sacramento, Cal one 39 9 10 19 12e. 19 
Escanaba, Mich .............- 14 17 16 20 | 
Grand Haven, Mich 19 14 89 s. Sw 37 Diego, ‘al 24 8 | 16 n. 78 w. 14 
Marquette, Mich.................... 22 14 43 n. 83w Luis 26 8 34 e. 19 
Marquette. 14 11 69 w 45 14 nn. 36 e. 22 
Green Bay, Wis .......... 18 | 1 4 27 «8. 80 Ww 4 Kingston, Jamaica .....-.......... 41 34. 0 n.8le. 59 
13 “6 n. 81 w. ain, Trinidad....... .... 42 3 | n. a9. 
19 ‘ 34 Santiago de Cuba, Cu 4 29 “| n.62e 
Williston, N 32 14 30 87 w 16 Santo Domingo, Santo Domi 27 8 | 6 Be. 
Williston, DOK s| w 9° 30 ndiw. Willemstad, Curacao 48 26 
n. 
From observations at 8 p. m. onl 8s. 8e. 48 
J. + From observa 
tions at 8 a. m. only. 
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Taste VITI.— Thunderstorms and auroras, December, 1898. 
11 | 12/13 14 
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Dist. of Columbia 


California.... ... 
Colorado... 
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Minnesota ....... 
Mississippi 
Missouri 
Montana ......... 

ebraska 
Nevada 
New Hampshire 
New Jersey ..... 
New Mexico .... 
New York........ 
North Carolina .. 


Maryland .. 


Kentucky.... ... 


South Carolina 
South Dakota 
Vermont......... 
est Virgi 
yoming 
Sums 


tisisielsie | | Total. | 
| 2 3 0 1 0 0 2 0 | 
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DecemBer, 1898. 


TaBLe 1X.—Average hourly sunshine (in percentages), December, 1898. 


Hours of sunshine. 


Percentages for each hour of local mean time ending with the respective hour. 
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0.75 in| hour during December, 1898, ai all stations with 


Total duration. 


| 


§ Depths of precipitation (in inches) during periods of time as indicated. 

> 


5 | 10 25 4 4 | 6 | | 10 1% 


30 
min. min. min. | min.| min. min.| min. min. min. min. min. 


| 0. 0.95 | 0-51 | 0.54 


Atlanta, Ga........... 
Atlantic City, N.J..... 
Baltimore, 
Binghamton, N. Y..... 
Bismarck, N. Dak 

Boise, Idaho .......... 


Charleston, 8. C....... 
Chicago, Ill.*.......... 
Cincinnati, Ohio .. ... 
Cleveland, Ohio ....... 
Columbia, Mo......... 


Detroit, Mich.......... 
Dodge, Kans .... ..... 
Duluth, Minn.......... 
Eastport, Me.......... 
Fort Worth, Tex...... 4 
Fresno, Cal.........-++ 7 
Galveston, Tex........ 77 | | 

Harrisburg, Pa........ 
Huron, 8. Dak. . 

Idaho Pails. Idaho... 
Indianapolis, Ind...... 
Jacksonville, Fla...... 
Jupiter, Fla............ 
Kansas Mo... 
Key West, Fla 
Knoxville, Tenn....... 
Lincoln, Nebr......... 
Little Rock, Ark...... 
Los An les, Cal 
Louisville, Ky........ 
Memphis, Tenn........ 34 i 


Parkersburg, W. Va... 


Pittsburg, Pa.......... 
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San Diego, Cal......... 
San Francisco, Cal... 
Savannah, Ga.......... 
Seattle, Wash. ........ 
8 Wash.. 

ampa, Fla............ 
Vicksburg, eee 
Washington, D.C...... 
Wilmington, N.C...... 
Yankton, 8. Dak. ... . 
Basseterre, St. Kitts .. 
Bridgetown, Barbados 
Comoe, 
Kingston, Jamaica.. 
Port of Spain, Trin.... 
Roseau, Dominica .... 
San Juan, Porto Rico 
Santi de C 
Santo Domin 
Willemstad, 


0.32 0.38 | “oe 0.45 0.50 O57 ..... 


wo 


. 


* Record incomplete on account of snow or other causes. 


oa 
Stations. 
From— | To— Began— | Ended— 
0.87 | 0.62 0.70 | 0.76 | 0.80 |. 
GUND 
Columbus, Ohio .......| 4-5 | OBB 
2.88 | 8.08 | 8.07 |...... 
0.05 
an’ 
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Tasus precipitation, by stations, for December, 1898. Tama XI. 
Se o 
Rainfall 2-50 Rainfall of 1 inch, | Rainfall 2.00 ‘Rainfall of 1 inch, 
£6 inches, or “Gr more, in one EE inches, or or more, in one 
Se more, in 24 | hour ? ae more, in 2% hour 
Alabama. Inches. laches. Ins. hom. Oklahoma. Inches.| Inches. | Ins. 
‘Arkansas. Oregon 
Louisiana. Virginia. 
North Carolina. West Indies 
IIIl.—Data furnished by the Service, December, 1898. 
Pressure. Temperature. Precipitation. Pressure. Temperature. Precipitation. 
Stations = is | Stations. 3 Oa | a 
Ina. Ina ° ° Ina. Ins. Ins. Tne Ins Ina, Ine, ‘Ine. 
St. Johns, N. F........ 29.63 29 78 |— 06 | 30.4 1.7 | 36.6 24.2 6.08 |....... 3.5 Saugeen, Ont......... 29.19 | 20.94 —.08 | 25.7 — 1.0 | 31.7 19.7 | 4 82 |+0.69 144.0 
Sydney, C. B.I......... —.01 20.3 + 1.1 36.1 22.5 5.70 +0.98 25.0 Parry Sound, Ont .... 29.19 29.93 —.10 | 20.6 — 0.6 29.6 11.7 6.09 +2.16 52.9 
Halifax, 29.83 2.97 +.02 30.0 |4+ 2.4 37.2 22.8 4.07 —1.22 17.4 Port Arthur, Ont..... 29.18 29.93 —.09 | 12.2 1.0 | 22.3 2.1 | 0.28 —0.57 | 2.8 
Grand Manan, N. ate 29.87 29.92 —.07 28.5 + 0.2 36.1 21.0 3.98 —0.74 19.7 Winnipeg, Man....... 29.13 30.03 —.07| 4.3 4+ 0.2) 15.1 —6.5 0.61 —O0.58 6.1 
Yarmouth, N.S.. 20.88 2998 .00 31.7 + 1.0 38.7 24.7 4.31 —0.96 22.1 Minnedosa, Man......| 28.11 | 30.05 — 05 10.2 + 4.5 | 20.7 —0.4 | 0.14 —0.59 | 1.4 
Charlottet’n, P. E. 1. 29.85 29.89 —.03 | 6.6 + 2.3 33.3 19.8 | 2.77 |\—1.23 13.7 Assin.... 27.66 30.06 — 06 11.4 + 4.0 19.6 3.2) 0.23 —0.41 2.3 
Chatham, N. B......... 29.87 20.89 —.05 18.8 + 1.8 26.9 10.7 1-82 --1.15 11.8 Medicine Hat, Assin.. 27.70 30.10 00 2.5 +2.3 31.5 9.6 0.67 40.31. 6.7 
Father Point, Que..... 29.84 20.87 —.08 15.9 4+ 0.5 24.3 7.6 1.70 —0.52 13.4 Swift Current, Assin . 27.42 30.14 4-.02 17.8 + 1.8 25.1 10.4 0.13 —0.58 | 1.3 
Quebec, Que.......... 29.57 2.92 —.09 16.5 + 1.3 2.4 8.7 2.48 —1.83 17.1 Calgary. Alberta..... 26.48 30.06 —.06 21.4 + 3.2 31.0 11.8 0.40 —0.38 | 4.0 
Montreal, 29.72 29.94 —.09 19.2 + 0.9 26.6 11.8 3.20 —0.36 20.9 Banff, Alberta........ 23.38 | 90.19 |. ....| 10.9 18.1 | )......- 1.1 
Rockliffe, Ont ......... 29.38 29.93 —.10 14.7 — 0.5 23.4 6.1 2.50 —0.24 22.4 Edmonton, Alberta .. 27.61 30.00 +.01 23.0 + 9.9 | 31.4 14.6 | 0.28 —0.12 | 1.0 
Ottawa, Ont....... ‘ 20.61 | 20.05 |...... 17.8 + 0.8 26.4 9.2 | 3.18 27.2. ~Prince Albert, Sask... 28.35 29.98 ...... | 8.9 + 6.1 |) 19.0 —1.2 | 0.29 |...... 2.9 
Kingston, Ont ......... 29.63 2.97 —.08 24.8 + 1.1 32.7 17.0 1.68 —1.9% 9.5 Battleford, Sask...... 28.23 | 30.10 |...... 10.8 5.4 | 20.3 1.3 | 0.20 )....... | 2.0 
Toronto, Ont ...... 20.58 29.98 —.08 2.3 — 0.7 32.9 19.8 2.55 +0.01 18.4 Kamloops, 
White River, Ont... .. 28.51 29.96 —.09 7.5 — 2.2 20.6 —5.6 2.09 +0.65 20.9 Esquimalt, C....... 90.14 | 90.17 |......| 39.6 |— 1.7 | 48.9 | 85.3 | 4.11 |....... | 5.0 
Port Stanley, Ont .... 29.34 30.01 —.06 26.9 —1.5 32.4 21.4 3.47 +0.86 22.8 Hamilton, * ah tg 20.02 30.18 +.06 65.2 + 0.5 69.8 60.6 1.48 |....... 
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Chart XIIb. Thunderstorm Barograph Ourves, June 20-23, 1898. 
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